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MILLIWATT AND MEDIUM-POWER 





General Information 


INDEX 


Summary of Devices Available in mW MRTL (low power) 
Summary of Devices Available in MRTL (medium power) 


DEVICE SPECIFICATIONS 


MC715P, MC815P 

— MC816P 
MC717P, MC817P 
MC718P, MC818P 
MC719P, MC819P 
MC722P, MC822P 
MC723P, MC816P 
MC724P, MC824P 
MC725P, MC825P 
MC726P, MC826P 
MC764P, MC864P 
MC767P, MC867P 
MC770P, MC870P 
MC771P, MC871P 
MC775P, MC875P 
MC776P, MC876P 
MC777P, MC877P 
MC778P, MC878P 
MC779P, MC879P 
MC780P, MC880P 
MC783P, MC883P 
MC784P, MC884P 
MC785P, MC885P 
MC786P, MC886P 
MC787P, MC887P 
MC788P, MC88sP 
MC789P, MC889P 
MC790P, MC890P 
MC791P, MC891P 
MC792P, MC892P 
MC793P, MC893P 
MC794P, MC894P 
MC796P, MC896P 
MC797P, MC897P 
MC798P, MC898P 
MC799P, MC8S9P 
MC9701P, MC9801P 
MC9704P, MC9804P 
MC9707P, MC9807P 
MC9709P, MC9809P 
MC9713P, MC9813P 
MC9714P, MC9814P 
MC9715P, MC9815P 
MC9718P, MC9818P 
MC9719P, MC9819P 
MC9720P, MC9820P 
MC9721P, MC9821P 
MC9722P, MC9822P 
MC9760P, MC9860P 


Dual 3-Input Gates 

J-K Flip-Flop (see MC723P) 
Quad 2-Input Gates 

Dual 3-Input Gates 

Dual 4-Input Gates 

J-K Flip-Flops 

J-K Flip-Flops 

Quad 2-Input Gates 

Dual 4-Input Gates 

J-K Flip-Flops 

Dual Exclusive OR-NOR Gate 
Quad Latch 

BCD-to-Decimal Decoder 

Quad Exclusive OR Gates 

Dual Half-Adders 

Dual J-K Flip-Flops 

Binary Up Counter 

Dual Type D Flip-Flops 

1 J-K Flip-Flop, 1 Expander, 2 Buffers 
Decade Up Counter 

Dual Half-Shift Registers With Inverter 
Dual Half-Shift Registers 

Quad 2-Input Expanders 

Dual 4-Input Expanders 

1 J-K Flip-Flop, 1 Inverter, 2 Buffers 
Dual Buffers, Non-Inverting , 
Hex Inverters 

Dual J-K Flip-Flops 

Dual J-K Flip-Flops 

Triple 3-Input Gates 

Triple 3-Input Gates 
Serial-Paralle! Shift Register 
Dual Full Adders 

Dual Full Subtractors 

Dual Buffers 

Dual Buffers, Inverting 

Dual 4-Channel Data Selector 
4-Bit Parallel Full Adder 

Dual 4-Channe! Data Distributor 
Quad Schmitt Trigger 

Quad 2-Input AND Gate 

Quad 2-Input NAND Gate 

Quad 2-Input OR Gate 

Hex Inverter 

Hex Expanders 

Hex Expander 

Quad 2-Input Expanders 

Dual J-K Flip-Flop 
BCD-to-Decimal Decoder Driver 


POWER 


MRTL 
MRTL 
mW MRTL 
mW MRTL 
mW MRTL 
mW MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
mW MRTL 
mW MRTL 
mW MRTL 
MRTL 
MRTL 
mW MRTL 
MRTL 
mW MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
mW MRTL 
MRTL 
MRTL 
MRTL 
mW MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
MRTL 
mW MRTL 
MRTL 
mW MRTL 
mW MRTL 
mW MRTL 
MRTL 





FUNCTIONS AND CHARACTERISTICS 
MRTL 


+15 to +55°C|0 to +75°C 


Voc = 3.6 V + 10%, Ta = 25°C 














Output 


Loading Factor | Propagation 
Each Output 


mW 
MRTL | MRTL 





Total Power 
Dissipation 
mW typ/pkg 











GATES 
Dual 3-input Gates MC715P MC815P 55/15 @ 
Quad 2-input Gates MC724P MC824P 100/30 @ 
Oual 4-Input Gates MC725P MC825P 
Quad Exclusive OR Gates MC771P MC871P 
Triple 3-Input Gates MC792P MC892P 
Quad 2-Input AND Gate MC9713P | MC9813P 
Quad 2-input NAND Gate MC9714P | MC9814P 
Quad 2-tnput OR Gate MC9715P | MC9815P 28/100 @ 
BUFFERS 
Dual Buffers, Non-Inverting MC788P MC888P 605 80 145/56 @ 
Oual Buffers, inverting MC799P MC899P 605 80 50/100 @ 
FLIP-FLOPS 
J-K Flip-Flops = MC816P 91/79 @ 
J-K Flip-Flops MC723P - 91/79 @ 
J-K Flip-Flops MC726P MC826P 100/86 @ 
Dual J-K Flip-Flops MC7S0P MC8ssoP 182/158 @ 
Dual J-K Flip-Flops MC791P MC891P 190/160 @) 
INVERTER 
mc7eep |mcessp 60s | 16 [ 5 | 12 | 130150 
EXPANDERS 


Quad 2-Input Expanders MC785P 
Dual 4-Input Expanders MC786P 
Hex Expanders MC9719P 





MULTI-FUNCTION DEVICES 


1 J-K Flip-Flop, 1 Expander, 2 Buffers MC779P MC879P 605 141/124 @ 
1J-K Flip-Flop, 1 Inverter, 2 Buffers MC787P MC887P 605 138/132 © 


ADDERS AND SUBTRACTORS 


Oual Half-Adders MC775P 
Dual Full Adders MC796P 
Oual Full Subtractors MC797P 
4 Bit Parallel Full Adder MC9704P 





SHIFT REGISTERS 


Dual Half-Shift Registers With Inverter MC783P 
Dual Half-Shift Registers MC784P 
Serial-Parailel Shift Register MC794P 





COUNTERS 

Binary Up Counter MC777P MC877P 605 180 
Decade Up Counter MC780P MC88O0P 605 250 
DATA ROUTING FUNCTION 

Dual 4-Channel Data Selector MC9701P |MC9801P 

Dual 4-Channel! Data Distributor MC9707P_ |MC9807P 


SCHMITT TRIGGER 


DECODER/DRIVER 


BCD-to-Decimal Decoder Driver mcg7eor_ | mcgs6oP io ee ie eee ee 


‘ 
y 


FUNCTIONS AND CHARACTERISTICS (continued) 
mW MRTL 


Output 
Loading Factor | Propagation 
: Type Each Output Total Power 





Medium and Dissipation 
+15 to +55°C|0 to +75°C | Case Vow Power 





GATES 
Quad 2-Input Gates MC717P 20/5.0 ® 
Dual 3-Input Gates MC718P 12/2.5@ 
Dual 4-Input Gates MC719P 
Dual Exclusive OR-NOR Gate MC764P 
Triple 3-Input Gates MC793P 
FLIP-FLOPS 
J-K Flip-Flops MC722P MC822P : 24/20 @ 
Quad Latch MC767P MC867P 110 
Dual J-K Flip-Flops MC776P MC876P 41/29 @ 
Dual Type D Flip-Flops MC778P MC878P 48/35 @ 
Dual J-K Flip-Flop MC9722P MC9822P 24/— ® 
BUFFER 
womeer [eos [00 | 7 [vase 
INVERTERS 
EXPANDERS 
Hex Expander MC9720P MC9820P | 605 12 30/— @ 
Quad 2-tnput Expanders MC9721P MC9821P | 605 27 20/- @ 
DECODER 





BCD-to-Decimal Decoder me77op_| mca7op |oi2 | 7 | 36 | 1007/-@ 


Direct Set and Direct Clear Low, All other Inputs High/All Inputs Low. 
Inputs High/Inputs Low 

Only Clock Inputs High/Inputs Low 

Only Clock Input high on flip-flop, other element Inputs High/Inputs Low 
Operating frequency (MHz) 


@®C8O 





PLASTIC MRTL MC700P/800P series 


GENERAL INFORMATION 


P SUFFIX P SUFFIX 
PLASTIC PACKAGE PLASTIC PACKAGE 
CASF 605 A CASE 612 

TO-116 : 


SEATING PLANE 


REF 


©® This dimension is measured at the seating plane. 
@) A insulating stand-offs are provided. 


ating to J 
Power Supply Voltage (Pulsed < 1.0 s) eaaeeanee 


© This dimeesion is measured at the seating plane. 















Operating Temperature Range 
MC7OOP Series +15 to +55 
MC8OOP Series Oto +75 


Storage Temperature Range —55 to +125 










Veor = +10 MV Vcc = +10 mV V,, = +2 mV Va = 41% Von = +2 MV Var = 2 MV Vu = +2 MV 





lo Output load current. 
: oo Voor A high value voltage applied to an input of a device 
ba dag: a device with to insure saturation of the driven transistor. 
law las) an Output loading factor of 2, 3, 4, 5, 10, 13, and 16 Vee Supply voltage. 
taro Fas, respectively. Output voltage not to fall below the Veeja + Maximum saturation voltage with Visor applied to the 
Fae value of Vin. input. 
as Minimum available output current from a buffer. Vin Minimum high level voltage applied to the input of 
Output voltage not to fall below the value of V... a device. 
Tam The maximum available current from the output of Vu A supply voltage low enough to allow flow of leakage 
a Dual Gate. currents only. 
Icex Collector current of a circuit when Vi, is applied to Vor The maximum voltage which may be applied to an 
the output pin and Vi is applied to the input pins. input terminal without turning the transistor on. 
lin Maximum input current drawn by one input of a gate Von The minimum voltage which may be applied to an 
with Vi, applied. All other gate inputs are returned to input terminal that will turn the transistor on. 
Voor. Vout The maximum output voltage with V.. applied to the 
1.81, | Current drawn from the V;, supply by the Toggle pin input. 
of the Flip-Flop. Ve Value of external resistor connected to Vcc for test 
2 tin Maximum input current drawn by one input of a de- purposes. 
vice with 2 bases internally tied together. Van == highest node resistor value 
hk Isolation leakage current. Va. = lowest node resistor value 


e EXPANDER RULES: 


1. The MC785P/885P, MC786P/886P and MC9719P/9819P MRTL expanders can be used to 
expand medium-power MRTL output nodes only. The MC9721P/9821P expander can be 
used to expand mW MRTL output nodes only. 

2. mW MRTL and MC800 MRTL Series: When using the MC885P, MC886P, MC9819P or 
MC9721/9821 subtract 0.5 from the output loading factor of the expanded gate for each 
expander node that is connected; also increase the input loading factor of the expanded 
gate by a factor of 1.33. 

3. MC700 MRTL Series: When using the MC785P, MC786P or MC9719P subtract 2.0 from the 
output loading factor of the medium-power MRTL expanded gate for each expander node 
that is connected; also increase the input loading factor of the medium-power expanded 
gate by a factor of 3.75. 


® The number of load circuits that may be driven from an output is determined by the output load- 
ing factor and the sum of all input loading factors for the circuits connected to that output. The 
summation of the input loading factors should not exceed the stated drive capability of the output. 


e When mixing MRTL and mWMRTL in the same system, the loading factors must be normalized 
in accordance with the input current of the units being driven. 





@ All unused inputs should be returned to ground. 


PLASTIC mW MRTL MC700P/800P series 


LOGIC DIAGRAMS 





LOW-POWER mW MRTL DEVICES 


The logic diagrams shown describe the MC700P/MC800P 
Series of low-power resistor-transistor logic integrated cir- 
cuits and permit quick selection of those circuits required 
for the implementation of a system design. Pertinent infor- 
mation such as logic equations, truth tables, typical propa- 
gation delay time (tpq), typical package power dissipation 
(Pp), pin numbers, input loading, and fan-out is shown for 
each device. The package pin number is shown adjacent to 
the terminal end. The number in parenthesis indicates the 
input loading factor (if on the circuit input terminal) or load 
driving ability — fan-out — (if on the circuit output terminal). 


GATES 


MC718P e MC818P 
Dual 3-Input Gate 


(1) 5 
(1) 6 
(1) 9 


3=2+12+13 

tod = 27 ns 

Pp = 12 mW (Input High) 
2.5 mW (Inputs Low) 


MC717P «© MC817P 
Quad 2-Input Gate 


(1) 
a) 
(1) 
(1) 


ie 8 (4) 
(1) 10 


5 (4) 


(1) 12 
(1) 13 


14 (4) 


3=1+2 

tod = 27 ns 

Pp = 20 mW (Input High) 
5.0 mW (Inputs Low) 


MC719P ¢ MC819P 
Dual 4-Input Gate 





Using the indicated loading factors, these low-power mW 
MRTL circuits are compatible with the medium-power MRTL 
circuits shown in this section. The number of load circuits 
that may be driven from an output is determined by the 
output loading factor and the sum of all input loading factors 
for the circuits connected to that output. The summation 
of the input loading factors should not exceed the stated 
drive capability of the output. The loading data is valid over 
the temperature range of +15 to +55°C for the MC7OOP 
Series, and O to +75°C for the MC8O00P Series, with 
Vcc = 3.6 V +10%. 


MC793P © MC893P 
Triple 3-input Gate 


ay 2 M4) 2 
(1) 3 
1) 12 4 
(4) 14 
=D ee 
(1) 6 
(1) 7 10 (4) 
M4) 9 


12=2+3+13+14 

tog = 27 ns 

Pp = 13 mW (Input High) 
2.5 mW (inputs Low) 


Pp = 18 mW (Input High) 
3.5 mW (Inputs Low) 


MC764P e MC864P 
Dual Exclusive OR-NOR Gate 


toa = 65 ns (Pins 5 and 3) 
tog = 35 ns (Pins 10 and 12) 
Pp = 25 mw 





LOW-POWER mW MRTL DEVICES (continued) 


FLIP-FLOPS 


MC722P ¢ MC822P 


J-K Flip-Flop CLOCKED INPUT 


DIRECT INPUT OPERATION © 
OPERATION @ 


. Clock (T) to remain unchanged. 
. The output state will not change when the in- 
ftog = 1 MHz put state goes from Sp = Cp to So = Cp = 0. 
Pp = 24 mW (Only Clock Input High) The output state cannot be predetermined in 
20 mW (Inputs Low) the case where the input goes from Sp = Cp = 1 
to Sp =Cp = 0. 

. Direct inputs (Cp and Sp) must be low. 

. The time period prior to the negative transition 
of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 
th+1- 

. Qpy is the state of the Q output in the time 
period ty. 

Clock pulse fall time must be < 100 ns. 


MC767P © MC867P MC776P ¢ MC876P 
Quad Latch Dual J-K Flip-Flop 


(1) 013 


1Q1 (9) 


(1) 026 


8 Q2 (9) 


_ (1) 10 
10 Q3 (9) 
fog = 3 MHz 
Pp = 41 mW (Only Clock Input High) 


11 Q3 (9) 29 mW (Inputs Low) 


(1) D4 16 


15 G4 (9) CLOCKED INPUT 
OPERATION 


14 Q4 (9) 





tod(avg)* = 50 ns typ 
PD = 110 mW typ 


tor + t 
* AVG tog = a off 


TRUTH TABLE . Direct input (Cp) must be low. 
rat 2. The time period prior to the negative transition 
EO] On+1| Ones | of the clock pulse is denoted t,, and the time per- 


iod subsequent to this transition is denoted t,44. 
. Q, is the state of the Q output in the time 
Period tp. 
. Clock pulse fail time must be < 100 ns. 





LOW-POWER mW MRTL DEVICES (continued) 


FLIP-FLOPS (continued) 


MC778P e MC878P 
Dual Type D Flip-Flop 


2 








(1) 9 


fT9g = 1 MHz 

Pp = 48 mW (Direct Set (Sp) and Direct 
Clear (Cp) Low; all other Inputs High) 
35 mW (All Inputs Low) 


CLOCKED INPUT 
OPERATION @) 


DIRECT INPUT 
OPERATION (* 


. Clock (T input) must be high. , 

. The output state will not change when the input 
state goes from Sp = Cp to Sp = Cp = 0. The 
output state cannot be predetermined in the 
case where the input goes from Sp = Cp = 
to Sp = Cp =0. 

. Direct inputs (Cp and Sp) must be low. 

. The time period prior to the negative transition 
of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 


MC798P © MC898P 
Dual 2-Input Buffer 


3=2+ 13 

tod = 57 ns 

Pp = 14 mW (Input High) 
46 mW (Inputs Low) 





MC9722P e¢ MC9822P 
Dual J-K Flip-Flop 





CLOCKED INPUT . 
OPERATION () 


fTog = 4.0 MHz 

tod = 75 ns typ 
Pp = 24 mW typ (Only Clock 
Input High) 


. Direct input (Cp) must be low. 
. The time period prior to the negative transition of the 


clock pulseis denoted t, and the time period subsequent 
to this transition is denoted t,+4. 


. Qp, is the state of the O output in the time period ty. 


MC9718P e MC9818P 
Hex Inverter 


(1) 8 


(1) 9 


(1}10 


(1)12 


(1)13 


(1)14 


tod = 27 ns 
Pp = 7.0 mW (Input High) 
3.0 mW (Input Low) 








LOW-POWER mW MRTL DEVICES (continued) 


EXPANDERS 


MC9720P @ MC9820P MC9721P © MC9821P 
Hex Expander Quad 2-Input Expander 





(1) 8 


Ww 
tl 
= 
+ 
nN 


(1) 9 


ol 


(1) 10 


(1) 12 


oO 


(1) 13 


_ 
.) 


vey, 


(1) 14 


tog = 12 ns 
Pp = 30 mW (Inputs High) PD = 20 mW typ (Input High) 
Negligible (Inputs Low) Negligible (Inputs Low) 


MC770P e¢ MC870P 
BCD-to-Decimal Decoder 


| 


TRUTH TABLE 


INPUT (BCD) OUTPUT (DECIMAL) 


7 


PS 
a 
a 
fe | 
Lo | 


oeo0o0o0o0o0oco 20~0000/0) 


8 (7) Pin No. 
O Logic Level 


7 (7) 


ast al 
iE ae 
lentes 2 
cere 
Ai sielen| 
ee Ss 
este pel 
ae 


2344430 0000000 

23300002 2+20000/5 
4200200 +00-=00/5 
702020202 02020+0/5 
CEX=F-7-F-F-0-0-k kk -1 2-2-2) 
©00000000 0O0OO=d/0 
©000000000000-00|0 
000000000 000-000 

0000000000=00000/n 
©00000000 =000000/u 
©2000000~+0000000|N 
200000030 0000000|4 
000000400 cccccco|s 


O . tpg = 36 ns 
Pp = 100 mW typ (All inputs high) 





LOGIC DIAGRAMS 


PLASTIC MRTL MC700P/800P series 





MEDIUM-POWER MRTL DEVICES | 


The logic diagrams shown describe the MC700P/MC800P 
Series of medium-power resistor-transistor logic integrated 
circuits and permit quick selection of those circuits required 
for the implementation of a system design. Pertinent infor- 
mation such as logic equations, truth tables, typical propaga- 
tion delay time (tpg), typical package power dissipation 
(Pp), pin numbers, input loading, and fan-out is shown for 
each device. The package pin number is shown adjacent to 
the terminal end. The number in parenthesis or brackets 
indicates the input loading factor (if on the circuit input 
terminal) or load driving ability — fan-out — (if on the cir- 
cuit output terminal). The bracketed number is the loading 
factor when working with other medium-power devices; e.g., 
[1] is the MRTL load factor defined as 1 times the MRTL 
basic gate input current (600 wAdc @ +25°C). The number 


GATES 


MC715P e MC815P 
Dual 3-Input Gate 


[1] (3) 
(1]} (3) 
[1] (3) 
(1) (3) 
[1] (3) 
{1} (3) 10 
(1} (3) 12 
(1) (3) 13 


= >: (16) [5] 
(3) 13 
J > w0108 [5] 


3=2+12+13 
tod = 12 ns 
Pp = 55 mW (Input High) 


3=1+2 


MC724P e MC824P 
Quad 2-input Gate 


=. 
aR 
aL 
ae 


in parenthesis is the loading factor when working with mW 
MRTL devices; e.g., (3) is the MRTL load factor defined as 
3 times the mW MRTL basic gate input current (140 wAdc 
@ +25°C). 

Using the parenthetic loading factors, these medium-pow- 
er MRTL circuits are compatible with the low-power mW 
MRTL circuits shown in this section. The number of load 
circuits that may be driven from an output is determined by 
the output loading factor and the sum of all input loading 
factors for the circuits connected to that output. The 
summation of the input loading factors should not exceed 
the stated drive capability of the output. The loading data 
is valid over the temperature range of +15 to +55°C for the 
MC700P Series, and 0 to +75°C for the MC800P Series, 
with Vcc = 3.6 V 410%. 


MC771P ¢ MC871P 
Quad Exclusive “OR” Gate 


3 (16) [5] 
5 (16) [5] 3 (16)[5] 
8 (16) [5] 


14 (16) [5] 


5 (16)(5) 





15 mW (Inputs Low) 


MC725P e MC825P 
Dual 4-Input Gate 


(1].(3) 2 

[1] (3) 3 

(1] (3) 13 12 (16) [5] 
(1) (3) 14 

[1] (3) 5 

1) (3 

tn a =] en (s] 
(1] (3) 9 


12=2+34+13+14 

tod = 12 ns 

Pp = 60 mW (Input High) 
15 mW (Inputs Low) 


tpa = 12 ns 
Pp = 100 mW (input High) 
30 mW (inputs Low) 


MC792P « MC892P 
Triple 3-Input Gate 


Hi 2) 

1 3 

[1] (3) 14 ae) tel 
[1] (3) 6 

{1} (3) 7) eo sune) (5] 
{1]) (3) 8 

{1] (3) 10 

[1] (3) 12 9 (16) [5] 
{1] (3) 13 


3=14+274+14 

tod = 12 ns 

Pp = 82 mW (Input High) 
24 mW (Inputs Low) 


[2] (5) 10 


[2] (5) 12 


[2] (5) 13 


3=1-24+T +2 
tod =12 ns 
Pp = 87 mW 


8 (16)[5] 


14(16) [5] 





MEDIUM-POWER MRTL DEVICES (continued) 


GATES (continued) 


MC9713P ¢ MC9813P 

Quad 2-Input AND Gate 
(1] (3) 
{1] (3) 
(1] (3) 
{1] (3) 
(1] (3) 
[1] (3) 10 
[1] (3) 12 
[1] (3) 13 





3 (16)1{5] 


= oe 
a 5 (16)[5] 
=e a 
= 


8 (16)[5] 


14 (16)[5] 
3=1°2 
Avg tpa* = 28 ns typ 
Pp = 100 mW typ 
Operating f = 14 MHz typ 


ton * toff 


MC788P e MC888P Dual 3-Input Buffer 


(Non-Inverting) 


tod = 24 ns 


MC9714P ¢ MC9814P 
Quad 2-Input NAND Gate 


(1] (3) 
[11 (3) 
[1] (3) 
[1] (3) 
(133) 
{1](3) 10 
(1](3) 12 
{1} (3) 13 


3 (16) [5] 


5 (16) [5] 


8 (16)[5] 


14 (16)[5] 


Pp = 145 mW typ 
Operating f = 14 MHz typ 


14 (10) [3] 9 
13 (16) [5] 
12 (80) [25] 


[2] (6) 6 


2) (6 
10 (80) [25] iehteh ys 


9 (16) [5] 


8 (10) (3] 
12 


=T+2+3 





MC9715P e MC9815P 
Quad 2-Input OR Gate 


(1} (3) 
{1] (3) 
{1} (3) 
{1] (3) 
[1] (3) 
[1] (3) 10 
[1] (3) 12 
[11 (3) 13 


—) > 3 (16)1[5] 

ee 5 (16){5] 

_) > 8 (16){5] 

—) >—* (16)[5] 
3=1+2 

Pp = 100 mW typ (Inputs Low) 


= 28 mW typ (Inputs High) 
Operating f = 14 MHz typ 


MC799P ¢ MC899P Dual Buffer 


10 (16) [5! 


5 (80) [25] 


3 (80) [25] 


2 (16) [5] 


tog = 20 ns 


Pp = 50 mW {Input High) 
100 mW (Inputs Low) 
Outputs 2 and 3 may not be used simultaneously. 
Outputs 5 and 10 may not be used simultaneously. 


Pp = 145 mW (Input High) 1Z=1+2+3 

56 mW (Inputs Low) 12=1+2+3 
Outputs 12, 13, or 14 may not be used simultaneously. 
Outputs 8, 9, or 10 may not be used simultaneously. 


EXPANDERS 


MC785P « MC885P 
Quad 2-Input Expander 





-3] (3.75) 
-3] (3.75) 
-3) (3.75) 
3) (3.75) 
3) (3.75) 
-3] (3.75) 10 
[1.3] (3.75) 12 
{1.3] (3.75) 13 


Ww 


© 


VON = 
Ww LY” LY” Lo 
00 a 


L 
FS 


3=1+2 


tog = 12 ns 
Pp = 20 mW (Input High) 
Negligible (Inputs Low) 





MC786P ¢ MC886P 
Dual 4-Input Expander 


(3.75) 2 
(3.75) 3 
(3.75) 13 
(3.75) 14 


(3.75) 5 
(3.75) 6 
(3.75) 7 
(3.75) 9 


12=2+3+13+14 

tog = 12 ns 

Pp = 20 mW (Input High) 
Negligible (Inputs Low) 





MC9719P e MC9819P 
Hex Expander 


{1.3] (3.75) 8 7 


uN 
® 
[1.3] (3.75) 9 -_ 3 
.S 
(1.3] (3.75) 10 —_3 
11.3] (3.75) 12 
{1.3] (3.75)43 
[1.3] (3.75) 14 
tod = 12 ns 


Pp = 13 mW (input High) 
Negligible (Inputs Low) 


MEDIUM-POWER MRTL DEVICES (continued) 


FLIP-FLOPS 








DIRECT INPUT 
OPERATION @ 


CLOCKED INPUT 
OPERATION @® 
all types 


MC723P ¢ MC816P 
J-K Flip-Flop 


[1] (3) 12 
[2] (5) 2 
1] (3) 3 fo! 5 


{1] (3) 9 


fTog =4MHz 


Pp = 91 mW (Only Clock Input High) 


79 mW (Inputs Low) 







[2] (6) 1 


{1.3] * (3.75)* 3 


frog 
MHz 









[FurrLoP | 4 | 
[EAcH suUFFER| — | 
EXPANDER | — | 12 | 


tOnly Clock Input High 


10 (10) [3] 


(10) [3] 


MULTIFUNCTION DEVICES 


MC779P ¢ MC879P 


Multifunction 
(1 J-K FLIP-FLOP, 1 EXPANDER, 2 BUFFERS) 


(21 (6) 4 Sof >— 13 (80) [25] 


N 
ag 
Gs ap 







(Input High) | (Inputs Low) 


*Input loading factor is 3 for mW MATL, or 1 for MRTL, if 
pin 12 is tied to pin 8 or 9 on the same package. 


J-K FLIP-FLOP TRUTH TABLES 


. Clock (T) to remain unchanged. 
. The output state will not change when the in- 


put state goes from Sp = Cp to Sp = Cp = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp = 1 
to Sp = Cp = 0. 


. Direct inputs (Cp and Sp) must be low. 
. The time period prior to the negative transition 


of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 
t 

n+1° 


. Qpy is the state of the Q output in the time 


period tp. 


. Clock pulse fall time must be < 100 ns. 


MC726P ¢ MC826P 
J-K Flip-Flop 


[1] (3) 


ftog = 4 MHz 
Pp = 100 mW (Only Clock Input High) 
86 mW (Inputs Low) 





2 (80) [25} 


10 (16) [5] 


6 (16) [5] 


MC787P © MC887P 


(1 J-K FLIP-FLOP, 1 INVERTER, 2 BUFFERS) 


{2] (6) > {>—2 (80) [25)} 
(2] (6) 1a >o]>—13 (a0) {25] 
{1] (3) 2—_ >o———-12 (16) [5] 


MC791P ¢ MC891P 
Dual J-K Flip-Flop 


13 (16) [5] 


14 (16) [5] 


(16) [5] 


{1} 


{7] (3) 10 


fTog = 4MHz 
Pp = 190 mw (Only Clock Input High) 
160 mW (Inputs Low) 


MC790P © MC890P 
Dual J-K Flip-Flop 


{1] (3) 3 13 (10) [3] 
[2] (5) 2 


(1] (3) 1 14 (10) [3] 


[1] (3) 12 

{1] (3) 5 9 (10) [3] 
[2] (5) 6 

[1] (3) 7 Qlo—8 (10) [3] 
{1} (3) 10 

frog = 4 MHz 


Pp = 182 mW (Only Clock Input High) 
158 mW (Inputs Low) 









Multifunction 
























Negligible 





INVERTER 











fOnly Clock Input High 













MEDIUM-POWER MRTL DEVICES (continued) 


MC784P e MC884P 


Dual Half-Shift Register 
(Without Inverter) 


{1] (3) 1 


{1} (3) 1 
14 (13) [4] 


(3] (9) 2 
[1] (3) 3 


[2] (6) 2 
aes 12 (13) [4] 


8 (13) [4] 
10 (13) [4] 


14 = 72 (1+ 2) 
12 = T4(3 + 2) 
tod = 22 ns 

Pp = 100 mw 


MC794P e MC894P 
Serial-Paraltel Shift Register 


Data B 
(3)[1]9013 


Data A 
tog = 55 ns typ (3)[41]010 S 


Pp = 225 mW typ 


Serial 


Input (3){1] 70 


Paraliel 
Enable (6)[(2] 140 


Clock (3)[1] 90 
Preciear (14)[4] 10 


INVERTER 





MC789P e MC889P 
Hex Inverter 


{1] (3) 8 7 (16) [5] 


{1] (3) 9 6 (16) [5] 


(1] (3) 10 5 (16) [5] 


{1} (3) 12 3 (16) [5] 


(1] (3) 13 


2 (16) [5] 


(1] (3) 14 1 (16) [5] 


tpg = 12 ns 124 
Pp = 130 mW (Input High) 
15 mW (Inputs Low) 


MC783P ¢ MC883P 
Half-Shift Register 


14 = 72(1+ 2) 


12 = 74 (3+ 2) 
tod = 22 ns 
Pp = 140 mw 


Parallel Inputs 


Data C 
(3) [1}o 


Data D 
(3) [1lo 6 


Og 





MC9709P e MC9809P 
Quad Schmitt Trigger 


1 (16)(5] 


7 (16){5] 


8 (16){5] 


14 (16)[5] 


Upper Trigger Voltage = 1.40 V typ 
Lower Trigger Voltage = 0.75 V typ 





MEDIUM-POWER MRTL DEVICES (continued) 


FULL ADDERS 


MC796P ¢ MC896P 
Dual Full Adder 


(1) (3) (11 (3) [1] (3) 
6 8 9 


MC775P e MC875P 
Dual Half Adder 


{17[{ (3) 14 

{1} (3) 13 (16) [5] 
{1] (3) 

{1] (3) 

{1] (3) 

{1] (3) 

[1] (3) 9 (16) [5] 
[1] (3) 


12 (13) [4] 


10 (13) [4] 


o—0 10 
(16) [5] 








13 = (14 +1) (2 + 3) 
12=2+3 


tog = 20 ns 
Pp = 120 mW typ 





FULL SUBTRACTOR 


MC797P e MC897P 
Dual Full Subtractor 


O—o 5 
(16) [5] 





(1.5] 
(4.5) £4] (3) [1] (3) 

2 13 0-012 
(16) [51 


tod = 60 ns typ 


Co = ABC; + ABC; + ABC; + ABC; Bn = 225 mW typ 
b= 


S = ABC; + ABC; + ABC; + ABC; 
TRUTH TABLE 


INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL 
TA | [TB | G | |S [Sy 








0 








0 
0 
ie) 
0 
1 
1 
1 
1 


0 

0 1 
1 i) 
1 1 
0 0 
0 1 
1 i) 
1 1 


MC9704P e MC9804P 
4-Bit Parallel Full Adder 


[0.75] {0.75] [0.75] (0.75) 
(2.25) (2.25) (2.25) (2.25) 
Y1 Y2 Y3 v4 
[0.75] [0.75] [0.75] [0.75] 
(2.25) (2.25) (2.25) (2.25) 
o—010 x1 x2 x3 x4 
(16) [5] ° 





tod = 60 ns typ 
Pp = 225 mW typ 


D = YXB; + YXBj + YXBj+ YXB; 
Bo = YXBj + YXBj + YXBi+ YXBj 


TRUTH TABLE 


X 
GO 
is] O 
1 $1 $2 $3 s4 
1 
0 
fe) 
1 
1 


(6) [2] (6) [2] (6) [2] (6) [2] 


Co tod = 125 ns typ 
Pp = 265 mW typ 


socoeed 


seoeeonsp 


[p---eeeeh 


wo o+oofF 


Operating Frequency = 8.0 MHz 





MEDIUM-POWER MRTL DEVICES (continued) 


DATA ROUTING FUNCTIONS 


MC9701P e MC9801P 
Dual 4-Channel Data Selector 

















{1] (3) 
{11 (3) 
[1] (3) 
{1] (3) 
[11 (3) TRUTH TABLE 
[st _[ 82 | selected 
[11(3) ce 
[1] (3) Output = §1 52 D1 + $1sS2 p2+$15203+5182 D4 
(4] (3) 
t os ca 
{1} (3) Avg. tog = 25 ns typ Avg. tog = + 5 : 
ae Pp = 100 mW typ 
[11 (3) Operating Frequency = 18 MHz typ 
(Both Selector Inputs and 
[11 (3) Data Inputs High) 
MC9707P ¢ MC9807P 
Dual 4-Channel Date Distributor 
{1](3) 1 = 
3 (16)(5] 3=1-2-76 
TRUTH TABLE 
5 (16)[5] 5=1-2-16 INPUTS | OUTPUTS 
(21(5) 2 15 (16)[5] 15=1-2-16 Pin 
Numbers 
Level 
14(1 4=1-2- 
faite) 46 (16)(5] 1 1:2-°16 
(3 = aes 
[1](3) 9 7 (16)[5] 7=9-8: 70 Either state. 
Sees Avg” tog = 25 ns typ 
6 (16)[5] 6=9:8-10 Pp = 150 mW typ 
{21(5) 8 11(16)[5] 11=9-8. 70 ela haa 
"Avg tod = 2 


12 (16)(5] 12=9-8-10 





MEDIUM-POWER MRTL DEVICES (continued) 


COUNTERS 





MC777P © MC877P 
Binary Up Counter 


{1] (3) [3] (10) [1] (3) [3] (10) [1] (3) [3] (10) [1] (3) [3] (10) 


(=) 


(1] (3) 
3 


[3] (9) 


12. Preclear 


4 
2 
3 
4 
5 
6 
7 
8 
Ss 


—- 2 
Ny = 0 


—_= 
Ww 
coun onoVoeoadaaWAAaAaAAaO 


pri > pilD PI > PID PI > PID dI> Pi 
vnoloaaoaowauoaoow ooaao ao ot 
aanaanadandanqonaandaaaa 


ftog = 4.0 MHz 
Pp = 180 mW typ 


—_ = 
an 
> 
tes) 
io] 
Oo 





MC780P ¢ MC880P 


Decade Up Counter 


{1] (3) (1] (3) [1] (3) [1] (3) 
14 5 6 7 
Sp1 Q1 Sp2 Q2 Sp3 as Spa a4 
9[31 (10) 9 [3] (10) o[3]} (10) o{3] (10) 





{1] (3) 
3 


(input) 


[3] (9) 


12 cp 


(Common) 


DECODING LOGIC 


Pp = 250 mW typ 
f =4.0 MHz 
Counting Frequency 


omAnN OuhWN A O 
> DIP Did Did Dib Hi 
MOI © OID D DOI 
aaagaaaaaaos 
oogaoqqooo ol 


MEDIUM-POWER MRTL DEVICES (continued) 


DECODER/DRIVER 


MC9760P e MC986O0P 
BCD-to-Decimal Decoder/Driver 


20 
[1] (3) 60 


21 
[1](3) 70 


q2 
{11(3)150 


23 
{1] (3) 140 


Pp = 115 mW typ 


TRUTH TABLE 
INPUT* (BCD) OUTPUT (DECIMAL) 
7 
eee 
Logic ‘0" < 1.5 Vdc @ 6.0 mA 


Logic 1° >65 Vde (MC9760) 
Logic ‘1° 270 Vde (MC9860) 


2 
a 
i 
a 
= 
ca 
o 
[2 | 
o 
lo 
a 
a 
og 


Logic Levels 


o-0~70-0+-0- 
—-~-3"9O0-]00—- — 
=]=2]Q000 2 #224 


* Any input configuration not shown resui!ts in an indeter- 
minate state at the outputs. 





DUAL 3-INPUT GATES PLASTIC MRTL MC700P/800P series 


MC715P - MC815P 





Two 3-input positive fogic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


(1] (3) 2 
[1] (3) 12 3 (16) [5] 
[1] (3) 13 
[1] (3) 5 
[1] (3) 6 10(16) [5] 
[1] (3) 9 


3=24+12413 


NUMBER IN PARENTHESES 
INDICATES mW MRTL LOADING FACTOR 


TYPICAL RESISTANCE 
VALUES 


R1 = 450 Q 
R2 = 6402 


NUMBER IN BRACKETS 
INDICATES MRTL LOADING FACTOR 


tea = 12ns 
Po = 55 mW (Input High) 
15 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





MC815P 


0 
_.| 100 | 
ns 


1/2 MC815P 
f = 1.0 MHz ag é 
te < 10ns 
tr 10 ns EQUIV 


= GROUND ALL UNUSED INPUTS. 





TEST VOLTAGE VALUES 


Yo | Wn_| oor | Yon | ee | 
0. 960} 0,930 | 1.80 | 0, a 3. 60 
0.910 | 0.880} 1.80 | 0. a 3. 60 








@ Test 
Temperature 













{ o°c 
MC815P +25°C 











ELECTRICAL CHARACTERISTICS +75°C 3. 60 
Test procedures are shown for one gate only. { +15°C ro.865 0.805] 1.60 [0.475] 3-007 
The other gate is tested in the same manner. MC715P | 0.850 | 0. 850| 1.80 [0.460 | 3.60 | 







+25°C 
| +55°C 


e-an0 [0200] 00.480 [50 


horas Aas a [om ie [te ae [te | | 


Input Current e ° Lae ta aC cy 500 - a 12,13 Peal 
ia 2,13 
13 2,12 \ 


Output Current 3. 00 as | = | made 2. 2.65] - | [2.50] - |made] - p= RP 2,12,13 13 
- ra | " 
. i f a 300 290 in a 12 14,13 
\ | ~ 4,12 
4,12,13 
In Out 


Ground input pins of gate not under test. Other pins not listed are left open, 




































Output Voltage 








Saturation Voltage} V 


























Switching Time 





(panuijuos) qGL8OW ‘dGLZOW 


PLASTIC mW MRTL MC700P/800P series 


QUAD 2-INPUT GATES 


MC717P - MC817P 





Four 2-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


(i) 1 

3 (4) 
(1) 2 
ql) 6 

5 (4) 
(Ql) 7 
ql) 9 

8 (4) 
(1) 10 
(1) 12 

14 (4) 
(1) 13 

3=1+42 


NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 


tea = 27 ns 
Po = 20 mW (Input High) 
5.0 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





1/2 MC817P 
0 


al 500 & 
ns 
15k 


f — 1.0 MHz 1N3036 


tr << 10ns OR 
te< 10 ns EQUIV 


1/4 MC817P 


GROUND ALL UNUSED INPUTS. 
















[0-060 [0,650] 1.80] 0.500] 3.60. 
[0.630 [0.000 | 1.00 [0.460] 3.60 


MC817P +25°C 







ELECTRICAL CHARACTERISTICS +15°¢ [0.740 [0.710 | 1.80 [0.400] 3. 60_ 
Test procedures are shown for one gate only. ( +15°C | 0. 865 0.865 | 1.80 |0.475| 3.60 | 
The other gates are tested in the same manner. MC717P 






! +25°C 


0.865 | 
0.850 | 0.850 | 1.80 | 0.460] 3.60 | 
ser [oon] 


MC817P Test Limits MC717P Test Limits TEST VOLTAGE 
under|_O°C_ | 425°C | 475c 415°C | 425°C APPLIED TO PINS LISTED BELOW: 
Characteristic Symbol | Test | Max | 


Input Current [ream ffaae 
Output Current ees 
Saturation Voltage VcK(sat) ito | = | de 


Switching Time 









a 
P<] 
i—) 
ou 
J 
oS 






Ground input pins of gates not under test. Other pins not listed are left open, 


(penuinucs) dZL8OW ‘dZLZOW 


DUAL 3-INPUT GATES PLASTIC mW MRTL MC700P/800P series 


MC718P - MC818P 





Two 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-connected to form bistable elements. 


q@) 2 
(1) 12 3 @ 
(1) 13 
@) 5 
(1) 6 10 (4) 
a) 9 


3 =2+ 12 +13 





NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 


TYPICAL RESISTANCE 
VALUES 


= 27ns 
R1=1.5k 3 = 12 mW (Input High) 
R2 = 3.6K 2.5mW ‘inputs Low) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





1/2 MC817P 


) > 


1N3036 
OR 


1/4 MC817P 


te< 10 ns 
tr < 10 ns EQUIV 


= GROUND ALL UNUSED INPUTS. 








TEST VOLTAGE VALUES 














@ Test Wolts) 
ee 
[oe a [30] 5] 









{ o°c 
MC818P +25°C 
l +75°C 






ELECTRICAL CHARACTERISTICS 













Test procedures are shown for one gate only. { +15°C 0. 865 | 1.80 | 0.475 | 3.60 
The other gate is tested in the same manner. MC718P 425°C 0. 850 0.460! 3.60 











+55°C 





(_sswre [000 o.000 [3.00 [o. a0] 9.00 
MC818P 


Pin on ° °c ° an TO PINS Beek ane 
eee | ae | - 
Characteristic Test rae eel ec leeer a | Von | Voor | Vor | 


Input Current ar i ie a ie ie fe a 12,13 - 
a is 2,13 
ae 13 2,12 


} Output Current | Current | - | wade | 570 | |= [wade] 3 | | > iB 12, 212,13) 11 | 


Saesaacaadl Voltage er a fa ep ra bd a aa a ie ee 
3 : 2618 

3 12,13 

Saturation Voltagq V ac " | ae a a 1 re 12 oe 
CE(sat) 13 2,412 

4, 2,13 


Pulse oe 
a 
ott 3,13 


Ground unused input pins. Other pins not listed are left open. 















Switching Time 





(panuiucs) d8L8OW ‘d8LZOW 


PLASTIC mW MRTL MC700P/800P series 


DUAL 4-INPUT GATES 


MC719P - MC819P 





Two 4-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-connected to form bistable elements. 


12=243413414 


NUMBER IN PARENTHESES 
INDICATES LOADING FACTOR 





TYPICAL RESISTANCE 
VALUES 
R1=1.5k tea = 27 ns . 
R2 = 3.6% Pp = 13 mW (Input High) 
2.5mW (Inputs Low) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


OV 
| | 1/2 MC817P 
0 


a 500 ea 
ns 


f <= 1.0 MHz 1N3036 


t << 10 ns 
tr < 10 ns EQUIV 


1.5 k 
1/4 MC817P 


= GROUND ALL UNUSED INPUTS. 













[a8] 0. eso 7.00 [0,500] 
fea eel ae an 
[o.r4o[0.r10] 1.80 0.400] 3.00 
[0-385] 0.665] 1.60 [0.475] 3.00 


MC819P +25°C 
ELECTRICAL CHARACTERISTICS case 


Test procedures are shown for one gate only. ( +15°C 


The other gate is tested in the same manner. MCTISP +25°C | 0. 850] 0.850 | 1.80 | 0.460] 3.60 | 
= +35°¢ [0.000] 0.000] 1.00 [o.490] 3.60 


| ——sMCBISP Test Limits, = MCTISP Test Limits TEST VOLTAGE 
nde i a re we He ee rc TO PINS LISTED BELOW: 
Characteristic 


i [Min | Max | Min | [Yu | Voor | Yor Yor_| 


input Current 1 [ | | i id ase | ii a | 4 
3 cree 
EF 


ania Gala Geo 



































eee Voltage 7 7 Fi FG fF 7 i . il es 
2,3,4,13 

3,4,13,14 

»4,13,14 

Saturation Voltage | | | ii | | | |) | 2,3,4,14 
VoR(sat) 2,3,4,13 

3,4,13,14 

2,4,13,14 





Ground inputs of gate not under test. Other pins not Listed are left open, 





(panunuod) d6L8OW ‘d6LZOW 


1K FLIP-FLOPS PLASTIC mW MRTL MC700P/800P series 


MC722P - MC822P 





J-K flip-flop with direct clear and direct 
set inputs in addition to the clocked inputs. 


DIRECT INPUT CLOCKED INPUT 
OPERATION @ OPERATION © 


. Clock (T) to remain unchanged. 


2. The output state will not change when the input state goes 
from So = Op to So = Co = O. The ouput state cannot be 
predetermined in the case where the input goes from 

NUMBER IN PARENTHESES So = Cp = 1 to So = Co = 0. 


INDICATES LOADING FACTOR . Direct inputs (So and Co) must be low. 
0 = low state 
1 = high state 


frog = 1.0 MHz ta = time period prior to negative transition of clock 
Pp = 24 mW (Only Clock Input High) pulse 


20 mW (Inputs Low) ta+1 = time period subsequent to negative transition of 
clock pulse 


Qn, = state of Q output in time period ta 





ee et yek oh 


TYPICAL RESISTANCE VALUES 
R1 = 1.5k R3 = 3.6 k 
: R2 — 2.0k R4 — 7502 


ea a | Rae 


nel 





TEST VOLTAGE VALUES 


| Mats) 
[Vn | You | Voor | Yor | Yee | 
cota ase ome aca 
oe 0. 800 1.80 0. 460 3. 60 
a 865 | 0.865 | 1.80 | 0.475 

in 





@ Test 
Temperature 
( a°c 
MC822P < +25°C 
+75°C 


| 
( +15°C 
7 















ELECTRICAL CHARACTERISTICS MC722P 













unser Oe | ams | Tere pea mare ss 
Characters at =e tte tate te in [ta [ve [te Toe 


Input Current ai 300 280 280 | uwAdc ae ae oe 
I. | | if : 
in 
i 
a 
570 


Output Current pte | 6 570 570 535 uAdc | 570 570 
10 | 570 570 535 uAdc | 570 570 
6 


| | ane | 


Pins not listed are left open. # = Pin 9 HIGH bo by a momentary application of Vgor prior to the 
* = Clock Pulse to pin 2, see Figure 1. ## = Pin 12 Meas application of the negative-going clock pulse. 




















Saturation a Ee 





CE (sat) 





(panunuod) dZZ8OW “dZZLON 


MC722P, MC822P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 





TIME 
INTERVAL 





MC822P 





GND 


Ta an ee 
+ 25° 
0° 
75° 
SEQUENCE OF EVENTS 

A. Voltage applied to Clock pin is raised to Vy. t, is not 


Vi 
C|+ 0.460 V + 2.0 mV| +0.850 V + 2.0 mV 
C|+ 0.500 V + 2.0 mV| + 0.900 V + 2.0 mV 
+ 75°C |+ 0.400 V + 2.0 mV| +0.760 V + 2.0mvV 
critical but should be < 1.0 ys. 


B. Biases of all other inputs are applied. Voc is applied MC722P 
without interruption throughout the testing. 
C. Apply momentary ground (when applicable). reir Cla 046 Te DO mv| +0900 7m TT 
D. Clock pulse is allowed to fall to V,. t; must remain + 15°C 40.475 V a 20 mV} + 0.915 V+ 90 mV 
: + 55°C | + 0.430 V = 2.0 mV] + 0.850V + 2.0 mV 
E. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
| occur. | 


within 10 ns minimum and 200 ns maximum. 
FIGURE 2— TOGGLE MODE TEST CIRCUIT 








51+ 1.0% 


INPUT PULSE 
1N3063 


f = 1.0 MHz 
t.&t < 10ns 


THE SENSE FREQUENCY AT TPout (0.5 MHz) SHOULD BE 4 THE FREQUENCY AT Vcp WHEN 
THE DUTY CYCLE IS VARIED BETWEEN 25% AND 75%. 





HK FLIP-FLOPS PLASTIC MRTL MC700P/800P series 


MC723P - MC816P 





J-K flip-flop with a direct clear input in 


addition to the clocked inputs. Siecaew ie 
OPERATION @ 


10 (10) [3] 


5 (10) [3] 


1. Direct input (Co) must be low. 


2. The time period prior to the negative transition of the 
frog = 4 MHZ clock pulse is denoted t, and the time period subsequent 
to this transition is denoted ti+1. 


aad etl Deal er i a 3. Qn is the state of the Q output in the time period ts. 
4. Clock pulse fall time must be < 100 ns. 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 


TYPICAL RESISTANCE VALUES 
R1 = 4502 


R2 = 640 2 
R3 = 510 2 
R4 = 2250 





TEST VOLTAGE VALUES 


(Volts) 






@ Test 












(0 [oro60 fo. 080 [1.00 [0.670] 5.0 | 
wees ) +25°C [0,910 | 0, 280 1.60 | 0.500] 3.60 
s7erc [0,220 [0.700] 3.00 [0,450] 9.60 | 
+15°C 
ELECTRICAL CHARACTERISTICS = +25°C 


+55°C 
Characteristic bas! 
rte He 


0-265 [0,065] 3.00 [0.475] 9.0 | 
o.860_[o. 350] 1.80 [0.460] 8.00 
0-200 [0800] 1.80 [430] 3.0 | 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 














MC816P Test Limits 


under, Ore | 42sec | 475°C 


Tost Fa a wo [a cHeenl 


mAdc 
a | Ay 9 
10 









Output Current 


Output Voltage 
Saturation Voltage Vor(sat) =i 400 


Turn-On Voltage 


«Fr 
> 
a 
wm 








Pins not listed are left open. # = Pin10 LOW Set by a momentary ground prior to the application 
## = Pin 5 LOW of the negative-going Clock pulse. 


§ = Silicon diode to ground. 
. i . ° ' 
* = Clock Pulse to pin 2, See Figure 1. 4 = MC816P pin 10 loaded by: : = — (25°) +75°C) 


MC723P pin 10 loaded by: 1.56 mAdc (+15°C and +55°C) 
1.65 mAdc (+25°C) 





(penunuos) d9L80W “d€ZLOW 


MC723P, MC816P (continued) 


FIGURE 1— CLOCK PULSE DEFINITION 





TIME 
INTERVAL 
MC816P 


+ 25°C | +0.500 V = 2.0mV| +0.930V =20mv 
0°C| +0.570 V+ 2.0mV| +0.980V + 2.0 mV 
5°C | +0.450 V + 2.0mV| +0.840V + 2.0mV 





+7 
GND 


SEQUENCE OF EVENTS 
. Voltage applied to Clock pin is raised to V,4. t, is not 


critical but should be < 1.0 ys. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 


MC723P 
. Apply momentary ground (when applicable). 
T 
. Clock pulse is allowed to fall to V.. tp must remain x 
within 10 ns minimum and 100 ns maximum. + 25°C} + 0.460 V + 2.0 mV} +-0.900V + 2.0 mV 


C 
Electrical t Higat Lead ' + 15°C }+ 0.475 V + 2.0 mV] +0.915V + 2.0 mV 
. Electrical measurements are read out. Load curren + 55°C|+ 0.430V + 2.0mV +0.850V + 2.0mV 


over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 





FIGURE 2— TOGGLE MODE TEST CIRCUIT 


Y, MC889P 


INPUT PULSE 51 1% 


1N3063 


f = 4.0 MHz 
DUTY CYCLE = 35% to 65% 
t, & ts < 10 ns 


FREQUENCY AT TP,.4 SHOULD BE 4 THE FREQUENCY AT TP,, 





MC724P - MC824P 





Four 2-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


{1} (3) 1 
3 (16) [5] 
[1] (3) 2 


[1] (3) 6 
5 (16) [5] 
[1] (3) 7 


(1) (3) 9 
8 (16) [5] 
(1) (3) 10 


[2] (3) 12 
14(16) (5) 





(1] (3) 13 


vy 


TYPICAL RESISTANCE 
VALUES 

R1 = 4502 3 

R2 = 640 Q 





+ 


2 


= 
NUMBER IN PARENTHESIS INDICATES mW MRTL LOADING FACTOR 
NUMBER IN BRACKETS INDICATES MRTL LOADING FACTOR 


tea= 12ns 
Pp = 100 mW (Input High) 
30 mW (inputs Low) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





MC815P 


f = 1.0 MHz 


tr < 10 ns i * 1/2 MC815P 
te < 10 ns 


= GROUND ALL UNUSED INPUTS. 















ni) AO 
oe ae |, o10 | 0.880] 1.80 | 0.500] 3. 60 | 
| 3.60 | 


ELECTRICAL CHARACTERISTICS +75°C | 0,820 | 0.790] 1.80 | 0. 450] 


Test procedures are shown for one gate only. ; ( +15°C 0. 865 | 0.865 | 1.80 | 0.475] 3.60 | 

The other gates are tested in the same manner. MC724P +25°C | 0. 850 | 0.850| 1.80 | 0.460] 3.60 | 
(_+s5°¢ [o-eoo[ 0.000] 1.00 [0.420] 8.00 

MC824P Test Limits MC724P Test Limits 


an i 
Pin 
Under SOSEEEEBEBEBE APPLIED TO PINS LISTED BELOW: 
Test | Min_[ Max | Min | Max | Min | Max | Min | Max | Min_| Tana Min [ Vou_| Voor | Von | Yoo 





























Characteristic 


Input Current el 
Output Current — 


Output Voltage 
Saturation Voltage 


Switching Time 









fon i tot 


ww] hb & 
oo|;oo 
oo|}o°o 





Ground input pins of gates not under test. Other pins not listed are left open. 
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MC700P/800P seri 
DUAL 4INPUT GATES PLASTIC MRTL MC700P/800P series 


MC725P - MC825P 





Two 4-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


2 
: 14 
1 
; 1016) (5} 
1) (3 ' 


iteaippaoninens 


NUMBER IN PARENTHES! 
INDICATES mW MRTL LOADING F FACTOR 


yer 
‘ose 
BBBa 


Cy 
OnNAW 


NUMBER IN BRACKETS 
TYPICAL RESISTANCE INDICATES MRTL LOADING FACTOR 
R2 = 640 G w= 3 69 mW input High) 

W (inputs Low’ 





‘SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





1.0V 


"fw Eo 


‘ 1/2 MC815P 
f = 1.0 MHz 
t< 10 ns 
tr< 10 ns 


= GROUND ALL UNUSED. INPUTS. 
















aa aa VOLTAGE VALUES 
[CMlts) 


eis ae ea [a a 


te a] ar ae] 


@ Test 
Temperature 





Ve 
MC825P +25°C 






ELECTRICAL CHARACTERISTICS +75°C eto 0.790] 180 [ovsso} S60 
Test procedures are shown for one gate only. +15°C | 0.865 | 0.865 | 1.80 | 0.475] 3. 60 | 
The other gate is tested in the same manner. MC725P 425°C Boma ee 

| +55°C 0.800 1.80 | 0.430] 3.60 | 
















[ = sMCB25P Test Limits Test Limits MC725P Test Limits TEST VOLTAGE 


2 ce | aT see PLE OP TED LO 
crt me ia [aa | [i [a Pisce 


Input Current i iF | i | 500 | 7 
is | a 
re ra 


Output Current 


ofa st 
a PRS i rr | i i HaHa 
| | 14 

Saturation Voltage 400 300 | "y 300 290 i a | 

i 

12 

In Out 

Switching Time t , 12 48 Mesea laccne 


Ground input pins of gate not under test. Other pins not listed are left open. 



















nw 
to to 

i 
_ 
CoE 


pa 
wo 
ee 
Pp 








wei 
one! 
wor 


he 
bP bP 
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}-K FLIP-FLOPS PLASTIC MRTL MC700P/800P series 





MC726P » MC826P 





J-K flip-flop with direct clear and direct CLOCKED INPUT niReeT INPIT 
set inputs in addition to the clocked inputs. OPERATION @ 


. Direct inputs (Cp and So) must be low. 

. The time period prior to the negative transition of the 
clock pulse is denoted ta and the time period subsequent 
to this transition is denoted tr+.. 


. Qn is the state of the Q output in the time period tn. 
freq — 4 MHz . Clock (T) to remain unchanged. 
— : . The output state will not change when the input state goes 
Po = et bh ee cn Input High) from Sv = Cp to Sp = Co = 0. The output state cannot be 
m puts Low) predetermined in the case where the input goes from So = 
Co = 1toSo=Co—0. 


6. Clock pulse fall time must be < 100 ns. 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 





es PHT oh 


TYPICAL RESISTANCE VALUES 


R4 = 300 Q R8 — 3k 


an 


Be ot Ae 
Ro aR 














@ Test 
Temperature 


TEST VOLTAGE VALUES 
(Volts) 


ef Me | Wr | to | 
a, 560 [0.980] 1.60 [0.570] 3.60 
0. 910"[ 0000 [180 | 0.500] 3.60] 
eee [oie [en [0] 9.00 
0.265 [0.60 [a0 [0.475] 9.60 
0.880 [0.950 | 1.20 [0.460] 3.00 | 
+55°C 


ao [ano cw [o.ae| 3.0 
| —sMCB2EP Test Limits Test Limits MC726P Test Limits TEST VOLTAGE 


Characteristic Test SaacIcie 3 | Ve | Voor | Vor | 


Input Current 1200 1200 1140 = cian ete | He = a] 7 
600 i i | i | 3 
9 
i anne 12 
13 


eicctaae Current 6 Pade 85 mAdc ee | 
10 Pade 85 mAdc ee | ae 


7 - | : | | eae 


Pins not listed are left open. # Pin 9 HIGH \ Set by momentary application of Vgor prior to the 
## Pin 12 HIGH application of the negative-going clock pulse. 






( o°c 

MC826P ¢ +95¢ 

+75°C 

( +15°C 

ELECTRICAL CHARACTERISTICS MC726P = +25°C 







































CE(sat) 






* Clock Pulse to pin 2, see Figure 1, 
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MC726P, MC826P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 


TIME 
INTERVAL 


MC826P 


+ 25°C | +0.500V + 20mV| +0.930V = 2.0 mV 
0°C| +0.570V + 20mV| +0.980V + 20mV 
+ 75°C | +0450 + 2,0 mV| +0.840V = 2.0 mV 


SEQUENCE OF EVENTS 


. Voltage applied to Clock pin is raised to V}4. t, is not 
critical but should be < 1.0 ys. 
. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. MC726P 


. Apply momentary ground (when applicable). 


. Clock pulse is allowed to fall to V,. t; must remain + 95°C | + 0.460 V+ 2.0 mV} +0.900V + 2.0 mV 
within 10 ns minimum and 100 ns maximum. + 15°C|+0.475V + 2.0 mV| +0.915V + 2.0 mV 
. Electrical measurements are read out. Load current + 55°C | + 0.430 V = 2.0 mV} +0.850 V = 2.0 mV 


over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 





FIGURE 2— TOGGLE MODE TEST CIRCUIT 


f = 4.0 MHz MIN 
DUTY CYCLE = 25% MIN., 75% MAX. 
t, & ts < 10 ns OUTPUT FREQUENCY SHALL BE 42 OF TP;,, FREQUENCY. 








DUAL EXCLUSIVE PLASTIC mW MRTL MC700P/800P series 
“OR-NOR” GATE 


MC764P - MC864P 





MC764P/864P is a dual multi-purpose device. Types 
of recommended utilization include: 


Dual Exclusive OR-NOR Gate, when 6 = 8 and 7 = 9, 
then 10=6 -7+6 © 7 (This equals the sum when 
used as a Half-Adder) and5=6 -7+6. 7, 


Dual Data Distributor, with data on 6 and 9, control 
on 7 and controlon8 so that 10=9 + 7+6 - 7 and 
5=9-7+6-7., 


Dual Gated R-S Flip-Flop, by connecting the non- 
inverted output back to an input. When pin 10 is 
connected to pin 9 then 10=5=6 + 7 and5=10 
= 8 + (6 +7). Pin 10 will remain in its previous 
state (109+1 = 10M) whenever the i input configuration 
12= (1+ 2)» (13 + 14) is8 - (6+7). Another name for the flip-flop, then, 
3= 462+ 73. 74 

isa R1 R2-S flip-flop. 





tog = 65 ns (Pins 5 and 3) 
tog = 35 ns (Pins 10 and 12) 
Pp = 25 mw 


Number in Parenthesis Indicates Loading Factor. 








TYPICAL RESISTANCE VALUES 


R1=1.5k2 
R2= 3.6 k2 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one 
gate. The other gate is tested in the same 
manner. 










TEST VOLTAGE VALUES 
vee 
v 


in 
0.800 | 0.800 


Pin MCB64P TEST LIMITS MC764P TEST LIMITS TEST VOLTAGE 
Under atin os P+15°¢_[ +25 orca aE 
Characteristic Symbol Test | Min | sais Fame aes ae Max| Min} Max 


Input Current I, F i hin 150 i mn 
Se i; 7 é 
iE | : 
9 8 
Output Current a4 T 640 - 6,7,8,9 11 
Ih3 10 480 480 480 
10 480 480 480 
Output Voltage Vv it ai 320 | mVdc 
out 10 
10 | ee 
10 


He ive 


10 @ Test 
4 Temperature 
°c 

MC864P { +25°C 

+75°C 

+15°C 

MC764P 5 +25°C 

+55°C 


—_> a 
AWN? COND 




























a 


oo 


em 
= [0 
ag 


c>7] 





ol 





nae as 















Switching Times 


m 
= 
| 


Ground unused input pins. Other pins not listed are left open. 
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MC764P, MC864P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


TEST FIXTURES 
Gates 1, 2, 5 — use any mW MRTL NOR gate. 


1.5k 


Gates 3, 4 — use any MW MRTL NOR gate with at least 2 inputs. 1N3063 
or Equiv 


INPUT PULSE 
f = 4.0 MHz 
PW = 100 ns 
PH=1.5V 
ty = ts 10 ns 





QUAD LATCH PLASTIC mW MRTL MC700P/800P series 





MC767P - MC867P 


The MC767P/867P Quad Latch is designed for use in 
any application requiring temporary storage. A common 
enable line allows only the desired information to be 
“clocked in.” When the level of the enable line is high, 
the output of each latch will be synonymous with the data 
input to that latch. When the enable line level goes low, the 
output will remain at the previous level, independent of 
any changes at the input. The MC767P/867P is available 
in a 16-pin dual in line plastic package. 

















(1) D1 3 


1.Q1 (9) 
7 G2 (9) 


8 Q2 (9) 





TRUTH TABLE 
10 G3 (9) 


11 Q3 (9) 









15 G4 (9) 


tod (avg) * = 50 ns typ 
Pp = 110 mW typ 
ton t toff 


* Avg tod = 2 


14 a4 (9) 











Number in Parenthesis Indicates Loading Factor. 


1/4 OF CIRCUIT SHOWN 


TYPICAL RESISTANCE VALUES 
R1=1.5k R3 = 7502 
R2=3.6k 











ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one 





TEST VOLTAGE VALUES 


















latch. The other latches are tested in the @ Test (Volts) 
orc [0-080 | 0-080 [00 | 0.500 | 8.00" 
MC867P ) +25°C| 0. 830 | 0.800 | 1.80 | 0.460 | 3.60 | 
+75%c[0.740 [0.710 | 3.60 | 0.400 | 3.60| 
+15°C [0.665 | 0.005 | 1.00 | 0.975 | 3.00 
mc767P } +25%{ 0.050 | 0.050 | 1.60 | 0.400 | 8.00, 
+55%¢[ 0.000 [0.000 [1.00 [0.490] 3.00 

















Pin MC867P Test Limits 


Under 


Characteristic Symbol | Test | Min | Max | 


| 
Input Current La 
21. 
in 


Output Current 


1 
2 
Saturation Voltage 1 
2 
1 
2 


Power Supply 
Drain Current 


Switching Times 





MC767P Test Limits TEST VOLTAGE 
- APPLIED TO PINS LISTED BELOW: 
Va 
3 


































Ground inputs of latches not under test. Other pins not listed are left open. 
*A negative pulse from Vj, to ground is applied to pin 5, then 2.0 ms later a positive pulse from ground to Vjp is applied to pin 3 for measurement of Vcg on pin 1. 
ae A negative pulse from Vip to ground is applied to pin 5, then 2.0 ms later a positive pulse from Vin to ground is applied to pin 3 for measurement of Vcg on pin 2. 


1 
13 
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MC767P, MC867P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Input Pulse % MC817 


f = 1.0 MHz 
ty = tp =<10ns or Equiv 





PLASTIC mW MRTL MC700P/800P series 
BCD-TO-DECIMAL DECODER 





MC770P - MC870P* 


The MC770P/870P is a monolithic BCD to decimal 
decoder consisting of eight inverters and ten 4-input NOR 
gates which are utilized to convert binary coded decimal 
(8-4-2-1) input to an output, via the appropriate one of ten 
output lines. 


H 


TRUTH TABLE 


Value -aslartataoirtatstetslel7 |e 


Pin No. 
Logic Level 


| 


000000000 00~0000)/0) 
©00000000 e=cocco|al 
©00000000 =c00000|} 
©0000000-0000000|n|~ 
©000000-0 ooo000o|~| 


roa tL 
ie 


ae ee ee rs 
2am =sOOO0O~ 22200005] 


220022002 +00-+=00)>) 
79 20202020=0-0-0/5) 
000000000000000-/5) 
200000000 50000=dofo] 
r-R-R-K-E-¥-3-¥-7-) 0000~00/0 


oooo0oo0o0000 9000-000 





tod = 36 ns 


Pp = 100 mW typ (All inputs high) 
Number in Parenthesis Indicates Loading Factor. 





4INPUT “NOR” GATE (1-OF-10) 


Output 


(From Drivers) 





DUAL SERIES INVERTING DRIVER (1-O'F-4) 


To Gates 





*P suffix = 16 pin dual-in-line plastic package, Case 612. 


ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 
@ Test (Volts) 


Temperature 

o°c|_0,000 | 0.050 

MC870P, +25°C| 0.830 | 0.800 0. 460 

+75°C] 0.740 | 0.710 0. 400 

+15°C{ 0.865° | 0.865 =< 0.475 

MC770P , +25°C| 0.850 | 0.850 0. 460 
1ssre[ 0-000 | 0-000 | 100 


MC870P Test Limits MC770P Test Limits 
Pin | __MCB7OPTest Limits : TEST VOLTAGE APPLIED TO PINS LISTED BELOW 
vied v5 155% 

symbol | Test [Min [Max | Min [Max| Min [Max : 


(panuiu0s) gOZ89IW ‘dOZLOW 


a 


< 


on 


Characteristic 


Input Current 0.75 Lin 11 i [ | pAdc 113 
1 
15 





to 


Output Current | = |-0.98 v6] | 0.98 98 


Output Voltage ie 
Power Supply 
Current Drain 


Switching Times 
t 
t - 
t 
t - 
t 
t - 
t 
t - 


itt 
< 
2 
oO 





ovpnnnonaa eK 





< 
B 
9 





Pins not listed are left open. 
*Test is shown for one output only. The other outputs are tested in the same manner. Inputs must have Von and Voge applied in accordance with the truth table for the output under test. 


**pest shown is for one output only. All nine outputs, excepting the one which is "ON" according to the truth table, are to be tested for all usable input configurations shown in the truth 
table — a total of 90 tests. : 





4,11,12,15 
4,11,12,15 
4,11,12,14 
4,11,12,14 
4,12,14,15 
4,12,14,15 
4,11,14,15 
4,11,14,15 





MC770P, MC870P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Any mW MRTL 
NOR Gate 


ov 
PW = 500 ns 
te - te = 10 ns 
f= 1.0 MHz 


Vec = Pin 13 
Gnd=Pin 4 


Switching Circuit indicates one input and one output. Other 
input and output combinations are tested in a similar manner. 


Any mW MRTL 
NOR Gate with 
at least two 
inputs 


Load and driving gates must be of same 
series as unit under test. 





QUAD EXCLUSIVE OR GATES PLASTIC MRTL MC700P/800P series 


MC771P - MC871P 





Four gate arrays designed to provide the Exclusive OR func- 
tion. The output is high only if one input is high and all other 
inputs are low. 


[2] (5) 1 [2] (5) 9 
te > 3 (16) [5] (i> 8 (16) [5] 
[2] (5) 2 [2] (5) 10 
[2] (5) 6 {2] (5) 12 
(ih (16) [5] [uae (16) [5] 
[2] (5) 7 [2] (5) 13 
POSITIVE LOGIC 
3=1:2+1-2 


tog = 12 ns typ 
Pp = 87 mW typ 


NUMBER IN PARENTHESIS INDICATES 
LOADING FACTOR FOR mW MRTL 


NUMBER IN BRACKETS INDICATES 
LOADING FACTOR FOR MRTL 





TEST VOLTAGE VALUES 
















ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 





TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Vo | Vee 






MC871P Test Limits 




















Characteristic Symbol 





Input Current 








Output Current 


















320 | mVdc 


Output Voltage / 
- | 320 {mVde 








Switching Time 


















































Ground inputs of gates not under test. Other pins not listed are left open. 


MC771P, MC871P (continued) 


TYPICAL RESISTANCE VALUES 
R1 = 4502 
R2 = 640 22 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





DUAL HALF-ADDERS PLASTIC MRTL MC700P/800P series 


MC775P - MC875P 





Two half-adder devices in a single package. Each 
device can be used to supply the SUM and CARRY oper- 
ations on two input signals. E g.,if the inputs are applied 
to pins 1 and 14, and their complements to pins 2 and 
3, the SUM of the inputs appears on pin 13 while the 
CARRY appears on pin 12. 


[1] (3) 1 
{1} (3) 14 13 (16) [5] 


2 
ths ca 


2 
1) 3) 5 
a 5 6 10 (13) [4] 
11 @) 7 | 9 (16) [5] 
1 @) 8 


IF: 2 = 


1a3=—14 
THEN: 12—1¢ 14, & 


13=10¢1441614 


tpa = 20 ns typ 
Pp = 120 mW typ 


R2 = 6402 
R3 = 8002 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





1N3063 
EQUIV 
GROUND UNUSED INPUT PINS = 


TPin | _10.5V 
th + 13 444 tr-13— ! 








3 MC815P 
== GROUND UNUSED INPUT PINS 





te + 12— te-—12- 
TPout \ 4 0.5V 
a} 











TEST VOLTAGE VALUES 


ee 
0.920 [0.90 | 1.60 | 0.450] 3.60 | 
o.ses [o.005 | 1.00 [0.475] 8.00 


0.850 | 0.850} 1.80 | 0.460] 3.60 
0.800 | 0.800 | 1.80 | 0.430] 3.60 









@ Test 
Temperature 







o°c 
MC875P +25°C 
ELECTRICAL CHARACTERISTICS +75°C 


Test procedures are shown for one half-adder only. { +15°C 
The other half-adder is tested in the same manner. MC775P +25°C 


+55°C 







































Characteristic Test Fi ae ge] et ae oa a is Pe [ve [te [ve 

Input Current 1 

2 

3 

14 
Output Current 12 2.4 

13 3.0 

13 3.0 
Output Voltage Es 12 

12 

13 













i 1 
Saturation Voltage Vo F(sat) 
Switching Time 


Ground inputs of half-adder not under test. Other pins not listed are left open. 
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DUAL J-K FLIP-FLOPS PLASTIC mW MRTL MC700P/800P series 


MC776P - MC876P 





Two J-K flip-flops in a single package. Each flip-flop 
has a direct clear input in addition to the clocked inputs. 


frog = 3 MHz min 


Pp = 41 mW (Only Clock Input High) 
29 mW (All Inputs Low) 


NUMBER IN PARENTHESIS 
INDICATES LOADING FACTOR 


CLOCKED INPUT 
OPERATION® 
@® Direct input (Cp) must be low. 


@ The time period prior to the negative transi- 
tion of the clock pulse is denoted t, and the 
time period subsequent to this transition is 
denoted tn+1. 


Q, is the state of the Q output in the time 
period ta. 





TYPICAL RESISTANCE 
VALUES 


Rl =1.5k R3 = 3.0k 
R2 = 3.6k R4= 7502 











@ Test (Volts) 


ded aS Ue 
( 0°C | 0.880 | 0.850] 1.80 | 0.500] 3.60 | 270 | 
ucsree ) 425°C [0:30 0.000] 1.00 [0,460] 2.00] 200 | 
tine | aspielocsio| i. en/le aio) 5.60 | aes] 








ELECTRICAL CHARACTERISTICS 











Test procedures are shown for one flip-flop only. ( +15°C | 0, 865 | 0. 865 | 1.80 | 0.475] 3.60 | 270 | 
The other flip-flop is tested in the same manner. MC776P 2 425°C | 0. 850 | 0.850 | 1.80 | 0.460] 3.60 | 270 | 
( + 55°C | 0.800 | 0.800 | 1.80 | 0.430] 3.60 | 270 



















TEST VALUES 
APPLIED TO PINS LISTED BELOW: 


| MCB7EP Test Limits Test Limits ere Te Test Limits 


a a ee +55°¢ 


— 140 
280 280 300 300 300 
140 150 150 150 











lin 
Output Current iz 


» 


Saturation Voltage VoK(sat) mB 
Turn On Voltage 13*# | 

13*f 

13*f 


* Clock Pulse to pin 2 § ground thru diode (cathode to ground). 
¢ Pin 13 = Ton Set by a momentary ground prior to the Ground inputs of flip-flop not under test. 
# Pin 14 = LOW$ application of the negative-going clock. Other pins not listed are left open. 


ark 








320 
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MC776P, MC876P (continued) 


TOGGLE MODE TEST CIRCUIT 


= 3.0 MHz 220 
le = 35% to 65%. +1.0% 


10 ns 
1N3063 


OR 
EQUIVALENT 


1. Set up the circuit with the Input Pulse as given. 
2. The circuit should toggle with an output (TP.,) sense frequency of 1.5 
MHz as the duty cycle is varied between 35% and 65%. 





CLOCK PULSE 





CLOCK PULSE DEFINITION 


SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to V4. t, is not criti- 
cal, but should be < 1.0 ys. 

B. Biases of all other inputs are applied. Voc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground {when applicable). 

D. Clock pulse is allowed to fall to V,. t; must 
remain within 10 ns minimum and 200 ns maximum. 

E. Electrical measurements are read out. Load current over- 
shoot must be limited to 10% or the flip-flop may be 
tripped and the wrong output conditions occur. 








All values are + 2.0mV 





BINARY UP COUNTER PLASTIC MRTL MC700P/800P series 


MC777P - MC877P 





This monolithic binary counter has outputs correspond- 
ing to a standard 8-4-2-1 binary code, with individual presets 
and a common preclear input. 

















DECODING LOGIC 









6) ABCD 

1 ABCD 

2 ABCD 

3 ABCD 

4 ABCD 

5 ABCD 

[1] (3) [3] (40) [11 (3) £31 (10) (47 (3) [3] (10) £1] (3) £3] (10) at aan 

7 ABCD 

8 ABCD 

9 ABCD 

ABcpD 

[11 (3) fee 
% ABCD 
ABCD 

ABCD 

{3] (9) ABCD 





12 Preclear 


Numbers in Brackets Indicate MRTL Loading Factor. 
Numbers in Parenthesis Indicate mW MRTL Loading Factor. 








frog = 4.0 MHz 
Pp = 180 mW typ 


TOGGLE TEST CIRCUIT AND WAVEFORMS 


PW = 100 ns 
f= 1.0 MHz typ 


t = Any MRTL NOR gate. 
£= Any MRTL 3-input NOR gate. 








ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 












Test procedures are shown for one flip-flop 
only. The other flip-flops are tested in the @ Test Potts) 
same manner. Temperature Vin Veot Vec 
o°c 
MC877P 







MC777P 





MC877P Test Limits MC777P Test Limits 


foal 
i] 
—_ 
Om 
[%e) 
uvu- 
a5 
c= 
a> 
<r) 
um 
wo 
ianl 
| wg 
o 
= 


Ven | Yaor 


Characteristic 


Input Current 3 600 600 570 
5 600 600 570 
12 1800 1800 1710 
cinco | tag | fom [= Poel = feel 
Oui Voiag 00 [=| 00 | 
Saturation Voltage Vor( sat) 


Power Supply 11 
Current Drain 


Switching Times 








|= 
ar 
— 


*Apply a momentary ground to pin 10 prior to measurement. 
Ground input pins of flip-flops not under test. Other pins not listed are left open. 
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MC777P, MC877P (continued) 


a 


H 
ama) 


a 

17] 
ae 
| 


eSHIeies 


LAA ——— 








DUAL TYPE D FLIP-FLOPS 


MC778P - MC878P 


The type ‘‘D’’ Flip-Flop is a storage element that 
stores the state of the S input during negative transi- 
tions of the T input. The flip-flop state is not affected by 
changes in the S input during either the low or the high 
state of the T input. So and Co inputs may be used for 
asynchronous operation. 


DIRECT INPUT 
OPERATION® 


PLASTIC mW MRTL MC700P/800P series 


NUMBER IN PARENTHESIS 
INDICATES LOADING FACTOR 


Pp = 48 mW (Direct Set, So, 
and Direct Clear, Co, Low; 
all other inputs high) 

35 mW (All Inputs Low) 


frog == 1 MHz 


@ Clock (T input) must be high. 


@® The output state will not change when the 
input state goes from So = Cp to So = Co 
= 0. The output state cannot be predeter- 
mined in the case where input goes from Sp 
= Co =1 to So= Co=—0. 

® Direct inputs (So and Co) must be low. 

@ The time period prior to the negative transi- 
tion of the clock pulse is denoted t, and the 
time period subsequent to this transition 
is denoted ta+1. 


TYPICAL RESISTANCE 
VALUES 


R1 = 1.5k 
R2 = 3.6k 















TEST VOLTAGE VALUES 






































@ Test 
rmpratre| Va | Va _| Wor | Yor [Ye | | Wt | 

j 0°C | 0.880] 0.850] 1.80 | 0.500] 3.60 | 0.45 | 4.3 

MC878P,  +25°C | 0. 830| 0.800] 1.80 | 0.460| 3.60 | 0.40 | 4.3 

ELECTRICAL CHARACTERISTICS +75°C 0.710] 1.80 0.35 . 
Test procedures are shown for one flip-flop only. a) pee ~ ~ - > = = = > 
The other flip-flop is tested in the same manner. | +55° | 0.8001 0.8001 1.80 Par 





















MC878P Test Limits MC778P TEST VOLTAGE 


+25°C 


Test Limits 























Input Current 











Output Current 




















Output Voltage 














Saturation Voltage Vor (sat) 






















Leakage Current 






* Apply to Voc thru resistor prior to applying Vos" Ground inputs of flip-flop not under test. Other pins not listed are left open. 
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MC778P, MC878P (continued) 


FIGURE 2A — SET-UP AND RELEASE TIMES TEST CIRCUIT 


TPin 2 TPin | 


McegsP 


INPUT PULSE: 1N3063 
Vu = 15V OR 
V=0V EQUIVALENT 

t, & t < 10 ns 

f = 3.0 MHz 


INPUT PULSES ARE ADJUSTED TO PRODUCE TP;, 
AND TP, 2 SHOWN IN FIGURES 2B AND 2C. 








SWITCHING TIMES 
TEST CIRCUIT AND WAVEFORMS 


FIGURE 1 


TPin TPout fal 


1.5 k 


1N3063 
OR 
EQUIVALENT 


INPUT PULSE: 
PW = ADJUST FOR TP,, 
AS SHOWN 
f = 1.0 MHz TYPICAL 


t,&t < 10 ns 
MAXIMUM 
(ns @ 25°C) 


tr 


ty_o- 
19st 


tr_o- 


IN3063 
OR 
EQUIVALENT 


SWITCHING 





FIGURE 2B — SET-UP TIME WAVEFORMS 


TPout .°) TPout fo} 


TPin 2— CLOCK PULSE 
(PULSE INPUT TO T) 


TP;, 1 — DATA PULSE 
(PULSE INPUT TO S) 


PW1 = 100 ns min. 


IF Q WAS HIGH, IT WILL REMAIN HIGH; 
PW2 = 80 +5 ns 


IF Q WAS LOW; IT WILL GO HIGH. 





FIGURE 2C — RELEASE TIME WAVEFORMS 


TPin 2 — CLOCK PULSE 
(PULSE INPUT TO 7) 


TPin 1 — DATA PULSE 


TP. 1 is defined as (PULSE INPUT TO S) 


the data pulse 
TP, 2 is defined as 
the clock pulse 


PW1 = 100 ns min. 
PW2 = 80 +5 ns 


IF Q WAS LOW, IT WILL REMAIN LOW; 
IF Q WAS HIGH, IT WILL GO LOW. 








PLASTIC MRTL MC700P/800P series 





MULTIFUNCTION DEVICES 
(1 J-K Flip-Flop, 1 Expander, 2 Buffers) 


MC779P - MC879P 





A medium-power monolithic device 
consisting of one J-K flip-flop, one expander, 
and two buffer circuits in a single package. 








This J-K flip-flop can be operated in the tog- = ‘ > 

gling mode. Simultaneous logic ONE pulses ie il zen Gs 
applied to the SET and CLEAR terminals [2] (6) oe 
cause the output state to reverse. A direct 

clear input allows asynchronous entry for [1.3] 3.753—) >> Jeu 











preclearing counters, inserting parallel data 
into registers, and other similar applications. 
The MRTL expander is designed to increase 
the fan-in capability of gates with expander 
inputs, and the buffers are high fan-out 
gates with single inputs. 


[1] (3) 5—aS Qp—9 (10) [3] 
[2] (5) 6—aT 

[1] (3) 7—dc CoQp— 8 (10) (3) 
(1} (3) 10 

















CLOCKED INPUT OPERATION @ 






{Only Clock tmput High 











1. Direct input (Co) must be low. 


2. The time period prior to the negative transition of the 
clock pulse is denoted t, and the time period subsequent 
to this transition is denoted tn+:. 


3. Q, is the state of the Q output in the time period ts. 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 








sen 


ieadiice 
TYPICAL RESISTANCE VALUES 
R1=450 3 = 510 


R2 = 640 R4 = 225 
R5 = 100 













TEST VOLTAGE VALUES 







0-000 [0,030 1,00 [0.70] 3.00] 640 | 
so [san 069m 3.00 


90 | 
omen 


MC879P +25°C 
l +75°C 








{ +15°C 
MC779P ¢ +25°C 
| +55°C 


ELECTRICAL CHARACTERISTICS 

















ee ee ee Limits eT se Test Limits 
[ 425°¢ | SE | 415°C | 425°C = 
ee | Min | Max | Min | Max | Min | Max | 






Input Current 1140} Adc 














Output Current mAdc |13. 50 3,4,5,6,7,10, 14 


13,4, 


1,4,5,6,7, 10,14 

1,3,4,5,6,7, 10 

3,4,5,6,7, 10,14 
1,3,4,10, 14 














Output Voltage 
















1,3,4,8, 14 
1,3,4, 10,14 


' 


1,4,5,6,7, 10,14 
1,3,4,5,6,7, 10 








Saturation Voltage Vor (sat) ane 


9 


g** 





Switching Time 


Pins not listed are left open, ## Pin 8 = LOW } Set by a momentary ground prior to the application 


A = Clock Pulse to pin 6, see Figure 1. ** Pin 9 = LOW of the negative-going clock pulse. 


* = Resistor value to Voc: 
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MC779P, MC879P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2— TOGGLE MODE TEST CIRCUIT 


TIME 


AMPLITUDE = 1.0 V 
INPUT PULSE - DUTY CYCLE = 35% to 65% 
t. & ts < 10ns 


SEQUENCE OF EVENTS 


. Voltage applied to Clock pin is raised to Vy. t, is not 
critical but should be < 1.0 ys. 

. Biases of all other inputs are applied. Vec is applied 
without interruption throughout the testing. 50 + 1.0% 

. Apply momentary ground (when applicable). 

. Clock pulse is allowed to fall to V,. ts must remain 
within 10 ns minimum and 100 ns maximum. 

. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
May be tripped and the wrong output conditions 
occur. 


1N3063 


MC879P 





Ta 
+ 25°C |+ 0.500 ¥ + 2.0 mV| +0.930 V + 2.0 mV 
0°C |+ 0.570 V + 2.0 mV| +0.980 V + 2.0 mV 
+ 75°C |+ 0.450 V = 2.0 mV| +0.790 V+ 2.0 mV 


MC779P 
+ 25°C | —0.460 V + 2.0mV| —0.900 V+ 2.0 mV = 


+ 15°C} +0.475 V + 2.0 mv] +0.915 V+ 2.0 mV TP.yt SHOULD HAVE A FREQUENCY OF ¥2 Vp (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED 
+ 55°C | +0.430 V = 2.0 mV] +0.850V = 20mV FROM 35% to 65%. one 








FIGURE 3— SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


t, &t < 10ns 





PLASTIC MRTL MC700P/800P series 


DECADE UP COUNTER 





MC780P - MC880P 


The MC780P/MC880P is a monolithic decade up counter 
consisting of four flip-flops internally interconnected. A common 
direct clear is provided to return all outputs to the logical zero 
level. Individual direct set inputs are provided to set the counter 












DECODING LOGIC 
Pp = 250 mW typ 







































9[3] (10) > [3] (10)¢ o[3] (10) 





(a) A B c D f = 4.0 MHz es 

1 A a é Fay Counting Frequency to any specific count. 

2 A B ¢ 3) 

3 A B c 5 

4 A 8 c D (1] (3) {1} (3) [1] (3) [4] (3) 

5 A B c D 14 5 6 7 

: : 2 5 Sp1 1 Sp2 Q2 Sp3 a3 Sp4 04 
8 A B c D 

9 A B c D 


[1] (3) 
3 





Number in parenthesis indicates (Input) 


loading factor for mW MRTL. 

Number in brackets indicates [3] (9) 
loading factor for MRTL. 12 Cp 
(Common) 






ee ee pee Ee 


ea 


ee ae 


Typical Resistance Values 


R1=1.5k RS =1.0k 
R2 = 64022 R6 = 3.6 k 
R3 = 75082 R?7 = 6002 
R4 = 45022 








ELECTRICAL CHARACTERISTICS 





TEST VOLTAGE VALUES 
























Pin MC880P Test Limits MC780P Test Limits TEST VOLTAGE APPLIED 
Under TO PINS LISTED BELOW: 
Characteristic Test | Win Mae | in [Min | Max | Min | Max_ unt {Va | Von [Voor] Var [Vo 


Input Current | i / Pars | | | Adc ii 4 
14 
12 : | i 1. : { 
Output Current 8 -1. 80 -1. | Ml -1. rf -1. | "| 
‘A 
0} | io 
13 


— TERERLE il HERBIG SHEL | 
_— I BHBbBhiN 18a | HBG | 











poe 

Tomperature| Yin_| Von | aor | Vor | Voc. 

0°¢ | 0-900 | 0,030] 3. a0 [0,10] 3.60 

McesoP | +25°C| 0.910 | 0.680] 3.00 [o. 500] 3.60] 

+7s%c{ o.oo 1.00 fo. 0[ 9.00 

+15°C| 0.665 | 0.865 1.60 |0.475] 3.60] 

MC780P 7 
+55°C| 0,600] 0.000] 1.60 [o.4s0] 3.00] 







AI ow 






< 






Power Supply 
Current Drain 


Switching Times 
Propagation Delay 






ea 
iBBBE 


ee 1§ 
a a 





Pins not listed are left open. 
“apply momentary ground to pin under test prior to measurement of Vout on that pin. 
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MC780P, MC880P (continued) 


SWITCHING TIME TEST CIRCUIT 





Vi =@ 
Vy 2=1.0V 
Pulse Width = 100 ns 


PRE = 1.0 MHz Typ Any MRTL 3-input gates may be used as load and driving gates. 


VOLTAGE WAVEFORMS AND DEFINITIONS 





| | 


DUAL HALF-SHIFT REGISTERS PLASTIC MRTL MC700P/800P series 





MC783P - MC883P 


Dual half-shift registers each with 
built-in inverter, in a single package. Infor- 
mation coming in on pins 1 and 2 will be 
transferred to pins 14 and 12 when the gat- 
ing signal, pin 2, goes low. If all three inputs, 
1, 2, and 3, are low, the outputs, 12 and 14, 
will both be low. 


14 (13) [4] 


14 = 12 (1 + 2) 
12 (13) [4] 12 = 14 (3 4 2) 


13 (16) £5} ted = 22 ns typ 
Pp = 140 mW typ 


10 (13) [4] NUMBER IN PARENTHESES INDICATES 
LOADING FACTOR FOR mW.MRTL 


NUMBER IN BRACKETS INDICATES 
LOADING FACTOR FOR MRTL 


8 (13) [4] 


9 (16) [5] 


3 MC815P 


~___ GROUND UNUSED INPUT PINS = NPUT PINS 


TF j k Losy j tosy 
Mti+ a+ ti-iae te +13 Ree 
TPout Sosy TPout gee: CaN an 
ee 

















TEST VOLTAGE VALUES 
@ Test 


we | [ae 

( 0c o.960 fo.e80 | 1.80 [0 sta} 3. 
MC883P +25°C 
ELECTRICAL CHARACTERISTICS +75°C fc [o 


Test procedures are shown for one half-shift register only. ( +15°C sss vss [00 oe 


The other half-shift register is tested in the same manner. Mc783P 2 +25°C 
ee lpariase | eerlnesl ce] 


[~=«MGB3P=—= Test Limits, Test [~=«MGB3P=—= Test Limits, MC783P Test Limits TEST aac eed 


Und 
cri I ra eet we Co a Lo cara: vn Siac 


Input Current lin 600 600 570 We 500 500 470 ag a 4 
i 1800 1800 1710 1500 1500 1410 | 
600 600 570 500 500 470 


a : A. 
EL 


1A4 
ik ie a | | 
rn 
300 350 | mVdc 320 | mVdc * 
,2, ’ 
z= ’ 


okies 
Fe 
40 | 40 
40 40 is 
28 28 14 
24 24 14 


Ground input pins of half-shift register not under test. Other pins not listed are left open. + Silicon diode to ground. 





























Output Voltage 











Saturation Voltage 






VoR(sat) 








Switching Time 


mere ND 
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DUAL HALF-SHIFT REGISTER PLASTIC MRTL MC7OOP/800P series 


MC784P - MC884P 





Two half-shift registers in a single package. Each 
is a bistable storage element. E.g., information coming 
in on pins 1 and 3 will be transferred to pins 14 and 12 
when the gating signal, pin 2, goes low. If all three in- 
puts, 1, 2, and 3, are low, the outputs, 14 and 12, will 
both be low. 


(J (3) 
[2] (6) 


{1} (3) 
[1] (3) 


[2] (6) 
(1) (3) 


14 (13)[4] 


12 (13) [4] 


10 (13) [4] 


8 (13) [4] 





NUMBER IN PARENTHESIS 
INDICATES mW MRTL LOADING FACTOR 


NUMBER IN BRACKETS 
INDICATES MRTL LOADING FACTOR 
TYPICAL RESISTANCE 
VALUES 


toad = 22 ns typ 
R1 = 450° - 
R2 = 6402 Pp = 120 mW typ 
R3 = 8002 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


1N3063 
OR 
EQUIV 






















@ Test 
Temperature 
( oc 
MC884P +25°C 
ELECTRICAL CHARACTERISTICS +75°C 


Test procedures are shown for one half-shift register only. ( +15°C 


0.90 [o.920 | 1.80 {0.570 
eaastaests 
425 

iv (emo |ene ls wear 
Mcee4P Test Limits TEST a ae 


em o°c +25°C +75°C Pn APPLIED a ae PINS LISTED BELOW: 


Test race Pte [ve | vr | | | 


Characteristic Test a | 
Input Current Ln 600 470 | 1 | | 
21 1200 1200 940 2 ; 3 
600 
2.03 ae | 4, tal 
i 4, iat 


Output Current HEN 2.28 
320 | mVde i 
320 | mVde ic i 


' [Output Voltage 12 500 400 400 
14 500 400 400 
320 | mVdc 11 
1,2 


The other half-shift register is tested in the same manner. MC784P 


ee 
| ta | Wr | to | | 



































Switching Time 


EGE 


| 350 
Saturation Voltage Vor (sat) ETT 3 g 
ray Pulse 
Out 
1414+ 40 11 
1-14- 40 11 


Ground input pins of half-register not under test. Other pins not listed are left open. {Silicon diode to ground. 


4, 12 
4, 12 
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QUAD 2-INPUT EXPANDERS PLASTIC MRTL MC700P/800P series 


MC785P * MC885P 





Four 2-input expanders housed in a single package 
increase the input capability of MRTL gates. 


tpa = 12 ns 
Pp = 20 mW (Input High) 
Negligible (Inputs Low) 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES 


Vec CONNECTION TO PIN 11 IS NOT SHOWN 


TYPICAL RESISTANCE 
VALUES 
R1 = 4509 





TEST VOLTAGE VALUES 
@test [| Malts) 


(Ohms) | 

Temperature va | Yn | Voor | Vor | Vee | Yer 
0°C [o. 960 | 0. 930 | 1.80 | 0.570] 3.60 | 640_| 
+25°¢ {0.910 | 0. 880 | 1.80 | 0.500] 3.60 | 640 | 
ELECTRICAL CHARACTERISTICS +75°t [0.820 [0.790 | 1.80 [0.450| 3.60 | 750_| 


MC885P } 

Test procedures are shown for one expander only. ( +15°C }0.865 | 0.865 | 1.80 | 0.475 
The other expanders are tested in the same manner. MC785P 425°C pee ee 
{_ sre [o200-[o.200.[ 1.00 [o.<20] 9.00 | 640 | 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 






MC885P Test Limits MC785P _—Ss‘ Test Limits 








Ground unused input pins. Other pins not listed are left open. * Resistor value to Vo Cc 
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PLASTIC MRTL MC700P/800P series 
DUAL 4-INPUT EXPANDERS 


MC786P - MC886P 





Two 4-input gate expanders housed in a single 
package. Each may be used independently or combined. 
Each expander increases the input capability of a 
standard MRTL gate by four. 


12=24+3+413+414 


tod = 12 ns 
Pp = 20 mW (Input High) 
Negligible (Inputs Low) 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 
SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES 


GND 


Vcc CONNECTION TO PIN 11 NOT SHOWN 


TYPICAL RESISTANCE 
VALUES 
R1 = 450 Q 





TEST VOLTAGE VALUES 


[i 
[Vn | Von | Voor | Yor | Yoo | Ya" | 
{f° ow fom [ee ism| so [| 
MC886P +25°C 990 0.880 880 L460 {0.5001 
yore (oan erm [eee fear] sae [| 
+t [o.005 [0.065 [3.00 [0.475] 9.00 | 640 
+25 [o.150 [0.050 [1.60 [0.400] 3.00 | 610 | 
+55rt [0.000 [0.000 [3.00 [0.490] 9.0 | 640 


TEST VOLTAGE 












@ Test 
Temperature 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one expander only. 
The other expander is tested in the same manner. MC786P 






a 












MC886P Test Limits MC786P Test Limits 


Pin APPLIED TO PINS LISTED BELOW: 
un Cae 
Characteristic Test | Min | Max | Min | tf te ter ta tte 


600 | i ii | 
i3 
ey 


11 


| ‘i 13 

A HE 

320 | mVdc 13 11 
14 

: : | 
3 













Input Current 


-=_— 








Output Leakage 
Current 





















Saturation Voltage Vor(s at) 


Ground unused input pins. Other pins not listed are left open. 
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PLASTIC MRTL MC700P/800P series 
MULTIFUNCTION DEVICES 


(1 J-K Flip-Flop, 1 Inverter, 2 Buffers) 


MC787P - MC887P 









A medium-power monolithic device 
consisting of one J-K flip-flop, one inverter, 
and two buffer circuits in a single package. 







This J-K flip-flop can be operated in the tog- [2] (6) 1 +>+>-2 80) [25 
gling mode. Simultaneous logic ONE pulses ree 
applied to the SET and CLEAR terminals [2] (6) 14 Sof >— 13 80) (251 
cause the output state to reverse. A direct 

clear input allows asynchronous entry for [1] (3) 3——lSo— 12 (80) (5) 


pre-clearing counters, inserting parallel data 
into registers, and other similar applications. 
The inverter is a basic MRTL gate and the 
buffers are high fan-out gates with single 
inputs. 


[1] (3) 
[2] (5) 
[1] (3) 
[1] (3) 


9 (10) [3] 





















frog | tea Po (mW 
MHz | ns |(Input High)/(Inputs Low 


= 













CLOCKED INPUT OPERATION @ [Fupriop | 4] .—| sit : 
t® JEACH BUFFER] — | 15 | 25 | 45 
[inverter |— | i2[ 22) [38 | 





Only Clock Input High 


1. Direct input (Co) must be low. 


2. The time period prior to the negative transition of the 
clock pulse is denoted t, and the time period subsequent 
to this transition is denoted tn+:. 


3. Qn is the state of the Q output in the time period tn. 









NUMBER IN PARENTHESES INDICATES mW MRTL LOADING FACTOR 
NUMBER IN BRACKETS INDICATES MRTL LOADING FACTOR 









TYPICAL RESISTANCE VALUES 
Rl = 450 R3 = 510 
R2 = 640 a = 225 











@ Test 





TEST VOLTAGE VALUES 








Temperature 
orc 


Vin 


Von | Veor 
0.930 





MC887P +25°C 





+75°C 






MC787P +25°C 


0. 960 | 0. 
0.910 | 0. 880 
0. 820 | 0.790 


0.085 [655] 4.00 [0.476[ 2.00] 0 | 





ELECTRICAL CHARACTERISTICS | ae 






+55°C 









MC887P Test Limits MC787P Test Limits 























Characteristic 


Input Current 








Output Current 




















0,850 | 0.850) 1.80 | 0.460; 3.60] 640 
0.800 | 0.800] 1.80 | 0.430} 3.60] 640 


APPLIED TO PINS LISTED BELOW: 





joo) 
me Coy 
Orme pwonr 
oO 





640 
640 
| 750_| 








Output Voltage 


























or 
>) De od 
~~ 


ol 
ew ~~ _ 
rats 


_ 
















Saturation Voltage Vor (sat) 











3,4,5,6, 7,10, 14 
1,3,4, 10,14 



























Switching Time 


Set by a momentary ground prior to the applica- 
tion of the negative-going clock pulse. . 


Pins not listed are left open. ## Pin 8 = LOW \ 
A = Clock Pulse to pin 6, see Figure 1. ** Pin 9 = LOW 
* ; 

Resistor value to Voc 










1,4,5,6,7, 10,14 
1,3,4,5,6,7, 10 
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MC787P, MC887P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2— TOGGLE MODE TEST CIRCUIT 


TIME 


INTERVAL | f= 4.0 MHz 
TJ. aweutune - 10 
DUTY CYCLE = 35% to 65% 
INPUT PULSE + at, < 10ns 


SEQUENCE OF EVENTS 
. Voltage applied to Clock pin is raised to Vj. t, is not 
critical but should be < 1.0 ys. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 


. Apply momentary ground (when applicable). 50 + 10% 


. Clock pulse is allowed to fall to V,. t; must remain 1N3063 
within 10 ns minimum and 100 ns maximum. 


. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 


| m | ow {| mw | 


Vi 
+ 25°C |+ 0.500 V + 2.0 mV)/+ 0.930V + 2.0 mV 
0°C |+ 0.570 V + 2.0 mV} + 0.980 V + 2.0 mV 
+ 75°C |+ 0.450 V + 2.0 mV|+ 0.790 V+ 2.0mV 


MC787P 


a ae 
—0.900 V + 2.0 mV 


+ 25°C | —0.460 V + 2.0 mv = 
+ 15°C | +0.475 V + 2.0 m¥| +0.915 V+ 2.0mV 
ented Ot Ve ON A DRGD YE A TP out SHOULD HAVE A FREQUENCY OF 44 Vp (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED 


FROM 35% to 65%. 





FIGURE 3 — SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P : 
| | srucctestst Vp MC815P 
| 100 TEESE 


ns 


f = 1.0 MHz 
Vay =15V 
Vi=O0V 

1 & i < 10ns 


tra-i34 
thay 





DUAL 3INPUT BUFFERS PLASTIC mW MRTL MC700P/800P series 
NON-INVERTING 


MC788P - MC888P 





Two 3-input positive logic NOR gates, each followed 
by an inverting and non-inverting high fan-out amplifier, 
are provided in a single package. For each section, the 
output from each stage is available. If more than one 
output is used, the full loading factors cannot be em- 
ployed since each output provides the drive for the 
succeeding stage. 


10 O 9 O © 
14 (10) [3] Outputs 12, 13, or 14 
He ; - | SS 13 (16) [5] =v no be ie 
simultaneously. 
ui @) 12 (80) [25] 
(1) &) 10(80){25] Outputs 8, 9, or 10 
ae 2 as) is) att he ed 
ol Laat Liss al rad 8 (10) [3] ; 
R1 R1 R1 R1 R1 R1 


O 129 Oo 


NO OWN Ft 


144=142+3 13=1+2+3 12=1+42+43 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 


toa = 24 ns 
Pp = 145 mW (Input Low) 
56 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


3} MC815P 
200 pF 
; 5 
PINS 
TPout 1N3063 = 
OR 


Test each output independently. For each test, use only the load EQUIV 
associated with the output under test (pin 13 test uses the same 
load as pin 14 test). Outputs not under test should be left open. 








ee 
| ta | tal tor | toe | ter | 
pm foaen [ion [os [0 | w_ 
p-10 [0.880 [1.400.500 | s.60"| 640 

pn f.rm [om fs .00 [0 
pees fo-e65 [1.00 [0.475 [9.60 | 640 _ 
p.280 [0.650 |1.00 [0.400 | 3.60 | 0 | 
o-200_|o-900 [1.60 [o.«30 | 3.00 | 640 | 





@ Test 
Temperature 
( oc 
MC888P +25°C 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one buffer only. { +15°C 










The other buffer is tested in the same manner. MC788P 
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MC888P Test Limits 


under) Oe | 25rc | s75°c | 


MC788P Test Limits 


a oe VOLTAGE 
APPLIED TO PINS LISTED BELOW: [ase n—| 
[win [max | vit | Yn | Yon_| Voor | Wor | Yee | Wot | 









Characteristic 










Input Current 


Output Current 














Output Voltage 








Saturation Voltage Vor (sat) 














Switching Time 


Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to Voc 


HEX INVERTERS PLASTIC MRTL MC700P/800P series 


MC789P - MC889P 





Six individual circuits are contained in a single 
package. Each provides the simple inversion function. 


{1] (3) 8 7 (6) [5] 7=8 
{1} (3) 9 6 (16) [5] 
[1] (8) 10 5 (16) [5] 
{1] (3) 12 3 (16) [5] 
(1] (3) 13 2 (16) [5] 


[1] (3) 14 1 (16) [5] 


YYYYYY 


TYPICAL RESISTANCE 
VALUES 
Ri = 450 @ 
R2 = 640 © 


NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 


ted = 12 ns 
Pp = 130 mW (Input High) 
15 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


225 a 
1N3063 3 MC815P 
OR 


EQUIV 
GROUND UNUSED INPUT PINS. 











TEST VOLTAGE VALUES 


pots) 
( 10.960 | 0. 930 | 1.80 | 0. 570] 3.60 | 
MCeBEP ) +25°C |0. 910 | 0. 880 | 1.80 | 0. 500] 3.80 | 

ELECTRICAL CHARACTERISTICS +75°¢ [0.820 [0.790 | 1.80 | 0.450] 3.60 | 


Test procedures are shown for one inverter only. ( +15°C {0.865 | 0. 865 | 1.80 | 0. 475 | 3.60 | 





@ Test 
Temperature 


o°c 












The other inverters are tested in the same manner. MC789P +25°C (0.850 | 0.850 | 1.80 | 0.460] 3.60 | 
o.800 [0.200 | 1.60 [aso] s.60 


Test Limits MC789P Test Limits TEST VOLTAGE 


5c eee +15°C ce ee | APPLIED TO PINS LISTED BELOW: 
















MC889P 








Characteristic 






Input Current 


Output Current 
Output Voltage 
Saturation Voltage 


Switching Time 





























Ground inputs of inverters not under test. Other pins not listed are left open 


* To simulate worse case conditions, the output of inverter under test is tied to 
the output of another inverter which has its input taken to Vg0r 
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DUAL J-K FLIP-FLOPS PLASTIC MRTL MC700P/800P series 


MC790P - MC890P 





Two J-K flip-flops in a single package. 
Each flip-flop has a direct clear input in addi- 
tion to the clocked inputs. 







CLOCKED INPUT 
OPERATION @ 










[1] (3) 
[2] (5) 
[1] (3) 
[1] (3) 
[1] (3) 
[2] (5) 
[1] (3) 
[1] (3) 


13 (10) [3] 









14 (10) [3] 









9 (10) [3] 













_ 


. Direct input (Cp) must be low. 


. The time period prior to the negative transition of the 
clock pulse is denoted tn and the time period subsequent 
to this transition is denoted tn4i. 


- Qn is the state of the Q output in the time period th. 





8 (10) [3] 


nN 









w 





ftog = 4 MHz 
Pp = 182 mW (Only Clock Input High) 
158 (Inputs Low) 





> 


. Clock pulse fali time must be < 100 ns. 







NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 







ie ee 


l 


eee 


cor Gone 


TYPICAL RESISTANCE VALUES 
R1 = 4502 coe Q 
R2 = 6400 = 2252 

R5 = 300 { Q- 








TEST VOLTAGE VALUES 


neneeeral "Rea! 
[Wn_[ Von [Voor | Yor |_Vec_] 
p:0s0 [080 [1.0 [0.510] 8.00 | 
fo. 810 [0.880 | 4.0 [ 0.500] 8.60 | 
0.20 [0,790 | 1.80 | 0.450] 3.60 | 
.eos [0.065 [1.0 [0.45 [8.00 | 
p.as0_[0.660 [1.60 [0.460 | 9.00 
o.oo" [0.000 [60 [0.430 | 8.00 | 


Test Limits TEST VOLTAGE 
+55°C APPLIED TO PINS LISTED BELOW: 

















@ Test 
Temperature 


o°c 
, +25°C 
ELECTRICAL CHARACTERISTICS +75°C 


Test procedures are shown for one flip-flop only. ( +15°C 
The other flip-flop is tested in -the same manner. Mc790P 2 +25°C 


+55°C 



















MC890P Test. Limits eras 


+25°C 





Characteristic 


Input Current 


Output Current 











400 








Saturation Voltage VoR(sat) 





1444 





Ground unused input pins. Other pins not listed are left open. # Pin 13 = LOW \ Set by a momentary ground prior to the 


## Pin 14 = LOW application of the negative-going Clock Pulse. 


* Clock pulse to pin 2, see Figure 1, 


(penunuos) dO68OIW “dO6ZOW 


MC790P, MC890P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 


MC8S0P 


+ 25°C |-+0.500V = 20mV| +0.930V = 2.0 mV 
0°C|+0.570V + 2.0mV| +0980 V =: 2.0mv 
+ 75°C | +0.450V + 2.0mV| +0.840 V = 2.0 mV 


SEQUENCE OF EVENTS 


. Voltage applied to Clock pin is raised to Vi. t, is not 
critical but should be < 1.0 ys. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. MC790P 


. Apply momentary ground (when applicable). 


. Clock pulse is allowed to fall to V_. t; must remain + 25°C | + 0.460 V + 2.0 mV| +0.900 V + 2.0 mV 
within 10 ns minimum and 100 ns maximum. + 15°C +0.475V + 2.0 mV} +0.915V + 2.0 mV 
. Electrical measurements are read out. Load current + 55°C | + 0.430 V = 2.0 mV] -+0.850V + 2.0 mV 


over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 





FIGURE 2— TOGGLE MODE TEST CIRCUIT 


TL Y% MC899P 
0 


INPUT PULSE 51 + 10% 


1N3063 
f = 4.0 MHz 


DUTY CYCLE = 35% to 65% 
t,&t < 10 ns 


FREQUENCY AT TP..; SHOULD BE 4% THE FREQUENCY AT TP;, 








DUAL J-K FLIP-FLOPS PLASTIC MRTL MC700P/800P series 


MC791P - MC891P 





Two J-K flip-flops in a single package. Each flip-flop 
has a direct clear input in addition to the clocked inputs. 


CLOCKED INPUT 
OPERATION @ 


13 (16) [5] 
14 (16) [5] 


9 (16) (5) 


8 (16) [5] 1. Direct input (Co) must be low. 

2. The time period prior to the negative transition of the 
clock pulse is denoted ta and the time period subsequent 
to this transition is denoted ti+.. 

3. Qa is the state of the Q output in the time period tn. 

frog = 4 MHz 
tpa = 40 ns typ 


Po = 190 mW typ (Only Clock Input High) NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR mW MRTL 
160 mW typ (Inputs Low) NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 


c cent es oo Sat 
‘ Scie eninge Ky 


Mg RESISTANCE VALUES 
R1 = 300 R7 = 900 2 
R2 = 500 & hs eng R8 = 2.0 k 
R3= 5502 R6=—7002 RI=3.0k 











TEST VOLTAGE VALUES 
@ Test 


ee 
wen Wa [Ya [oe [YT te 
( 0°c 
MCOSIP )  +25°C see] [oar teen] oar 
(sc [0-000 [0.790 | 4.00 [0.40] 9.00 
[0.865 [0.005 [1.00 [0.475] 9.60 | 
0.250 [0.950 | 1.80 [0.400] 3.60, 
0,800 [0.000 [1.00 [0.430] 3.60 | 
Test Limits TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 
in| Max Pisce 


Adc 11 
940 1,3 
470 


mAdc 13 11 
mAdc 12, 14 11 


| iN 


Ground inputs of flip-flop not under test. Other pins not listed are left open. = Clock ae to pin 2, data pulse to pin 3. 
d: Clock pulse to pin 2, data pulse to pin 1, 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. ( +15°C 
The other flip-flop is tested in the same manner. MC791P +25°C 


+55°C 






















MC891P 





Test Limits MC791P 











Characteristic 


Input Current 


.JOutput Current 


Output Voltage 


Saturation Voltage 






> 
~2 
o 





+ Preset the flip-flop by the following procedure: 


(1) Momentarily apply VBorT to pin 12 to preclear flip-flop. @) = See Figure 4. 
(2) After Vpoy is removed from pin 12, ground pins 1 and 3. (5) = See Figure 5. 
(3) Apply a negative-going clock pulse to pin 2 (see note*) while pins 1 and 3 are (6) = See Figure 6 

still grounded. This changes the state of the flip-flop to the SET condition. ow . See F pare 7 


(4) Remove grounds from pins 1 and 3, and proceed with the test. 
* Clock pulse to pin 2, see Figure 1. 


# Pin 12 = HIGH — Set by momentary application of Vpor prior to the application of 
the negative-going clock pulse. 
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MC791P, MC891P (continued) 


FIGURE 1— CLOCK PULSE DEFINITION FIGURE 2— TOGGLE MODE TEST CIRCUIT 


TIME 
INTERVAL 


TPout FREQUENCY SHALL BE 
Ye TP;, FREQUENCY. 


| te 500 ns 


51+ 1.0% 


INPUT PULSE 1N3063 
DUTY CYCLE 35% to 65% 
f= 4.0 MHz 
Ins <t, ort; < 10ns 
Vy =+ 1.50V 
Vi = GND 


GND 
SEQUENCE OF EVENTS 


A. Voltage applied to Clock pin is raised to Vj. t, is not 
critical but should be < 1.0 ys. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 


. Apply momentary ground (when applicable). 
. Clock pulse is allowed to fall to V.. t; must remain 





within 10 ns minimum and 200 ns maximum. 
. Electrical measurements are read out. Load current FIGURE 3 — TEST CIRCUIT 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 


MC891P —— ESTABLISH SET OR CLEAR 
Ya MCBSSP ‘ INPUTS AT HIGH OR LOW 


+ 25°C |+ 0.500 V + 2.0 mV} +0.930 V+ 2.0 mV : LEVEL AS REQUIRED. 
0°C| +0.570 V + 2.0 mV| +0.980 V+ 2.0 mV 
+ 75°C | +0.450 V + 2.0 mV} +0.790 V+ 2.0 mV 


MC791P 


ae 


H 
f= LOMHz 
+ 25°C| + 0.460V = 2.0 mV| +0900 V=20mV 
+ 15°C} +0.475 V+ 20mV| +0915 V = 20mV pia ae 
+ 55°C |+ 0.430 V == 2.0 mV| +0.850 V== 20m vee 





C1 = 100 pF INCLUDING PROBE & JIG. 





FIGURE 4 — TEST WAVEFORMS FIGURE 5 — TEST WAVEFORMS 


1.0ns < ts < 10ns te_s, LOns < t, < 10ns 
10ns <t< 10ns 


1.0ns < t, < 10ns 
1.0ns <t < 10ns 


LOns < t< 10ns 





TRIPLE 3-INPUT GATES PLASTIC MRTL MC7OOP/800P series 


MC792P - MC892P 





Three 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 





(1] (3) 1 
(1] (3) 2 3 (16) [5] 
[1] (3) 14 
[1] (3) 6 
{1] (3) 7 5 (16) [5] 
[1] (3) 8 
[1] (3) 10 
[1} (3) 12 9 (16) (5) 
[1] (3) 13 
TYPICAL RESISTANCE 3=1424+14 
VALUES 
R1 = 4502 
R2 = 640 Q NUMBER IN PARENTHESES INDICATES NUMBER IN BRACKETS INDICATES 
LOADING FACTOR FOR mW MRTL LOADING FACTOR FOR MRTL 


tea= 12ns 
Po= 82 mW (Input High) 
24 mW (Inputs Low) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





MC815P 
0 
_. 100 ES 
ns 
f = 1.0 MHz 


tr << 10 ns af 1/2 MC815P 
te< 10 ns / 


== GROUND ALL UNUSED INPUTS. 





TEST VOLTAGE VALUES 


te) 

Pie [ta | Yr [ Ye [We 

0. 960 0. 570 

feo To oo| a0 [0450 3.00 

(+10 [oe] oe] 0 [oe] 3.00 

wera) 4250 [020] 0.030] 1.00 [0.20] 3.0] 
(_sewe [0-800] 60] 7.00 [0.430[ 5.00 


MC892P Test Limits MC792P Test Limits TEST VOLTAGE 
see EGE VEHEUEHEG re ee ae 
Characteristic 


ue [Min | Max | Min _| 


rr 


JOutput Current Current | > fmade} = | 


i ac co rey co ae er = ce HEA 
1,4,14 
a ie =A per Ea ams “4 ; Ea 
Ea 
1,4 


Pulse 
a 
Switching Time 


Ground input pins of gates not under test. Other pins not listed are left open. 










@ Test 
Temperature 









o°c 
MC892P +25°C 
ELECTRICAL CHARACTERISTICS see 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 







+15°C 


























ae Voltage 
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PLASTIC mW MRTL MC700P/800P series 
TRIPLE 3-INPUT GATES . 


MC793P - MC893P 





Three 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


q@) 1 
(1) 2 3 4 
(a) 14 
a) 6 
QQ) 7 5 (4 
a) 8 
(1) 10 
(1) 12 9 (4) 
(i) 13 
3=1724+4 
TYPICAL RESISTANCE NUMBER IN PARENTHESES 
RI=1ek INDICATES LOADING FACTOR 


R2 = 3.6 k 


= = is W Input Hi 
3.5 mW {inputs i) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


| s00 | 


~ 1N3036 
= 1.0 MHz OR 


te < 10 ns 
tr< 10 ns EQUIV 


1/4 MC817P 


= GROUND ALL UNUSED INPUTS. 











ee 
| Van_| Vee 


[Yor | Yor | 

Po-8e TO. BSO | TBO [0-500] 3.60 
[ees0 [oso 1.00 [0.40] 9.00 
[7a [0. 110 [7.00 [0.400] 5. 
005 [0.05 | 4.00 [0.475] 8.00 
050 [0.050 1.00 [0.400] 9.60 

o.oo fo. 000 | 00 [0.490] 9.60 
MC893P Test Limits 


MC793P Test Limits TEST VOLTAGE 
Pin 
f+ sees ae a 
Characteristic Test | Min | Max | Min | Max | Min | Max | 


a 


Output Current | Current | - | wade | 570 | | - [made] - | | = [h 1,2,14| a] a | 


coe ere Voltage ia ca Pe oa re ae eee Fs — 
2,4,1 

1,4,1 

Saturation Voltage} V ci ‘| a ri | i; mVdc re 
ay ae 

| ft pee 


Pulse | Pulse 
ae es 
2,4,14 


Ground input pins of gates not under test. Other pins not listed are left open. 


@ Test 

Temperature 

( oc 

MC893P < +495°¢C 

ELECTRICAL CHARACTERISTICS ) st fe 


Test procedures are shown for one gate only. ( +15°C 
The other gates are tested in the same manner. MC793P 425°C 


+55°C 



































ob 













Switching Time 
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SERIAL-PARALLEL PLASTIC MRTL MC700P/800P series 
SHIFT REGISTER 


MC794P - MC894P* 





The MC794P/MC894P is a highly versatile 4-bit Shift Register with both 


Number in parenthesis indicates mW MRTL loading Serial and Parallel entry capability. It can be utilized as an accumulator, 
factor. Number in brackets indicates MRTL loading buffer register, serial to parallel/parallel to serial converter, and is fully com- 
factor. patible with the other MRTL functions. The clock fall time must be <100 ns. 


tod = 55 ns typ 


Pp = 225 mW t 
D YP Paratlel Inputs 


DataA Data B Data D 
(3)[1] 910 (3)[11013 (3) [1]lo6 
a Qg Q Qn 
[5] (16) 


(3){1] 70 


Parallel Enable (6)[2] 140 
Ciock (3){1] 90 
Preclear (14)[4] 10 





Parallel TYPICAL RESISTANCE VALUES 


Enable : 
R1= 4502 R3=1.5k2 RS = 60022 
R2= 6402. R4=3.6k2 RG = 7502 


1 © Preclear 1/4 OF CIRCUIT SHOWN 





*See General Information section for packaging. 


ELECTRICAL CHARACTERISTICS 















TEST VOLTAGE VALUES 





the same as given for Input A (pin 10) in (Volts) 
the table below. One A Dates Dats Daw o @ Test 


Temperature 


LW | Van [Yor] Yar | ee 


Fa-260 | 0.930 | 1.00 |o. 870]. 00] 
Fo.030 | 0.880 | 1. a0 [0.500]3. 60] 
Fo.e20 | 0.700 | 1.00 [0.450]3.60] 
Fo-60s | 0.065 | 3.0 [0.475]. 00 
ro. 350 | 0.850 [1.00 [0.460]. 00 
Fe, a00 | 0.000 [1.00 Jo. aa0[3. 60] 


_TEST VOLTAGE APPLIED 
TO PINS LISTED BELOW: 





MC894P , +25°C 


Peratiet Enable 140 
Clock 80 
Preciear 10 








MC794P i 




























MC894P Test Limits MC794P Test Limits 
{a a P +isec | +25C | +55°C | 
‘Tet ie ee in a [| | 







Input Current 2280 | wAdc 1880 2,4,6,10,13 
2 570 4,14 
6 4,14 
7 1,4,9,14 
9 4 
10 
13 
14 1140 

Co ine AERP al AER i | Tit 

Output Voltage Vout 3 400 400 | mVdc 400 320 
3 
5 
5 
8 
8 
12 
12 


Power Supply 
Drain Current 


7 TTT 


Ground all unused input pins. Other pins not listed are left open. 
*See "Switching Times Test Circuit and Waveforms". 





1,4,6,7,9,10,13 
1,4,6,7,9, 10,13 
2,4,6,7,9,10,13,14 
2,4,6,7,9,10,13,14 
1,2,4,6,10,13,14 
1,2,4,6,10,13,14 











nome em & & 


(panuiju0c) gPES8OW ‘dv6GZOW 


MC794P, MC894P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Any MRTL NOR 
100 ns 


peas 
1.0V INPUT 1 


100 ns —-—+ 


ack, 
INPUT 2 1.0V or Equiv eetetatetete? fs 
famc700q Pin2 = \ 
A Any MRTL NOR 
100 ns eI : 14 0 Gate With At 


\ Least 3-Inputs 


f= 1.0 MHz 


$W1 is open only when testing pin 1, remains closed for all other tests. 








PARALLEL ENABLE MODE 


“qe “q0e— 
Parallel Preclear 
Enable 

“Q" | | “9” | | 


qe ty 250 ns 
Parallel tg 220 ns 

Data 
“0” tg 210 ns 


“qe 


“9” 








PLASTIC MRTL MC700P/800P series 


DUAL FULL ADDERS 


MC796P - MC896P 





Provides the SUM and CARRY functions while requir- 


Sere ing only the AUGEND (A) and ADDEND (8) inputs with 


INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL 









eed CAR AEAN 
0 0 (0) 
ie) 0 1 
0 1 ie) 
0 1 1 POSITIVE LOGIC 
oe =x tog = 6Onst 
a ae cat le Co = ABG; + ABG; + ABC; + ABC; al So nie 
Peee e S = ABC; + ABG; + ABc; + ABt; D ry. 
i i 1 





Number in Parenthesis Indicates mWMRTL Loading Factor. 
Number in Brackets Indicates MRTL Loading Factor. 


(1]} (3) £1} (3) [41 (3) 11] (3) [1] (3) £11 (3) 
6 8 Sy ae 13 









5 


[5] (16)(5] 


010 


0 012 
(16) (5] 


(16) [5] 











TEST VOLTAGE VALUES 
@Test 









| 9.960 | 0.930[ 1.80 | 0.570 
[10 0-000] 1.60 | 000} 
| 0.820] 0. 790[ 7.80 | 0.450] 3.60 
| 9. 865 | 0. 865] [3.80 | 0.475] 3.60 | 
| 9.850 | 0.850] 1.80 | 0.460] 3.60 
0-600 | 0.800] 1.00" [0.490] 3.60] 
TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 






Test procedures are shown for one full mee Wade 
adder only. The other full adder is tested +75°C 
in the same manner. 





ELECTRICAL CHARACTERISTICS orc 





+15°C 
MC796P § +25°C 
+55°C 


































MC896P Test Limits MC796P Test Limits 














Input Current 


Output Voltage 


Switching Time 
‘oatae 12 Fi - cn (ee ee - 
toa. R - a 7 : 
10434 3 . 7 ~ e = 5 
tees. 3 ar ee = b.68: [3 - 
*hastas a > r mer taco) ie . 
tap. 12 - < - | w] . 7 
“14434 3 = . ee Teo me 5 
tag. 3 s : ae ea ‘ 
tiaa- | 2 ES phe eae ly ce] [8 G 
'yg-124 12 ier | teat cal (es ae . 
fi3434 
tya-3- 


Ground inputs of full adder not unaer test. Other ping not listed are left open. 





2,3,} 
13,14) 
12,13 
12,14 















































































MC796P, MC896P (continued) 


eee 
reat |" 
ra OO pe pee 


nn | 


=caanie 


























sais fovea nie 
EE LL EES 


Typical Resistance { Sek 

















Values m2 = S30 
R3 = 450 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


f= 1.0 MHz typ 


Ao ty £10 ns 
oot tp<10ns 


MC815P 





Switches are positioned in accordance with the applied 
voltages shown in the Electrical Characteristics Table. 





re en PLASTIC MRTL MC700P/800P series 





MC797P - MC897P 


Provides the DIFFERENCE and BORROW functions 


TRE te TABLE while requiring only MINUEND (X) and SUBTRAHEND 


INPUT LOGIC LEVEL] OUTPUT LOGIC LEVEL 






Cc 





a C2 BORROW IN. 
ce) oO fa) 0 0 
oO oO 1 1 1 
oO 1 G 1 1 
Oo 1 1 0 1 POSITIVE LOGIC ‘ = 60 nsty 
1 | 9 | 9 a ° D = YXB; + YX8; + VXB; + ¥XB; Lael 
1 ty) 1 0 0 ~USnavesave p= mW typ 
By = YXB; + YXB; + YXB; + YXB; 
1 4 0 Qo 0 
1 1 4 1 1 








Number in Parenthesis indicates mW MRTL Loading Factor. 
Number in Brackets Indicates MRTL Loading Factor. 


{1.5] (1.5] 
(4.5) £4] (3) (1 (3) (4.5) [11 (3) (1] (3) 
2 14 


13 6 8 9 
YY 9B; 9 oB: 







Bo Bo 
mo 3 ° ° oo 5 
(16) [5] ° (16) [5] 













o-—o 12 o—o 10 
(16) [5] (16) [5] 
@test 
ELECTRICAL CHARACTERISTICS 
Test procedures are given for only one 
subtractor. The other subtractor is tested MB97P 
in the same manner. +75°C| 0.820 | 0.790] 1.80 | 0.450 | 3.60 | 
+15°C[ 0.065] 0.005] 1.00 [0.475 3.00 | 
MC797P +25°C | 0.850 | 0.850] | 1.80 | 0.460 3.60 | 
+55°C] 0.900] 0.900] 1.80 [0.480] 3.60 | 





MC897P Test Limits WA797P Test Limits TEST VOLTAGE 


pre [we | ease | trum mes srs. 
[Min [ Max | LMn_| You | Yer | 



























Ground inpat pias of subtractor not under test. Other pins not listed are left open. 


MC797P, MC897P (continued) 


” a 
ary fT ERE 
RODS Se i Sak 

: fee ia 





a teal. |. 
. a 
SERS S ONS 


Bo D 
" vain Es i“ 





are posi in OF: 
own oe sa Electrical characiasietice Table. 





DUAL 2-INPUT BUFFERS PLASTIC mW MRTL MC700P/800P series 


MC798P - MC898P 





Dual 2-input buffers designed to drive a greater 
number of loads than the basic Resistor Transistor Logic 
circuit. Returning an input resistor to Vcc allows for 
capacitive coupling in multivibrator and differentiator 





applications. 
(2) 13 
(2) 2 
3=2+413 
3 (30) 
ag NUMBER IN PARENTHESES 
: INDICATES LOADING FACTOR 
5 (30) 
(2) 10 
(2) 6 


tea= 57 ns 
Po = 14 mW (Input High) 
46 (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


INPUT PULSE 
ae = 1.0 MHz 
ir << 10 ns 
tr< 10 ns 


“]@ CF 


1/2 MC817P 


GROUND ALL UNUSED INPUTS. 

















TEST VOLTAGE VALUES 





@ Test 
Temperature 


[0-880 [0.850 | 1. 60 | 0.500] 
Fo090 fo. 800 3.80 [0.400 


arc 
MC896P +25°C 
ELECTRICAL CHARACTERISTICS I 







Par] 
48 | 
[5.0 | 
| 4.6 | 
4.8 | 
Bo 


1-800. 500] 60. 

1.80 | 0.460] 3.60 | 

we [oro [0-710 [100 [ -s00| 3-00] 

Test procedures are shown for one buffer only. +15°C | 0.865 |0. 865 | 1.80 | 0.475] 3.60 | 
The other buffer is tested in the same manner. MC798P 4+25°¢ | 0.850 fo. 850 | 1.80 | 0.460] 3.60 | 
(_+se°¢ [o.a00 [0.200] +0 [o. a0] 2.00 









MC898P Test Limits MC798P Test Limits 











TEST VOLTAGE 
TO PINS LISTED BELOW: 


APPLIED 
| Won | Vou_| aor | Yon | Yoo | ve" | 
fem leet edie | 





Characteristic 


Input Current 


Output Current 




































Output Voltage 








Saturation Voltage 











Switching Time 









Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to Voc 
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DUAL BUFFERS PLASTIC MRTL MC700P/800P series 


MC799P - MC899P 





The dual buffer is designed to drive a greater num- 
ber of load circuits than the basic RTL circuit. Because 
this circuit has a very low output impedance the rise 
times of output waveforms are maintained when driving 
capacitive loads. A resistor which is internally connected 
to the input allows for capacitive coupling to the input, 
the differentiation of input waveforms and various 
multivibrator applications. 


12 2 (16) [5] outputs 2 and 3 

may not be used 

[2] (6) 13 3 (80) [25] simultaneously. 
[2] (6) 6 5 (80) [25] Outputs 5 and 10 
may not be used 

9 10 (16) [5] simultaneously. 


2= 
3= 


al ol 


TYPICAL RESISTANCE VALUES 
R1 = 4500 R3 = 1002 
R2 = 6402 R4—1.0k 

NUMBER IN PARENTHESES INDICATES LOADING FACTOR FOR mW MRTL 

NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MRTL 

tea = 20 ns 
Pp = 50 mW (Input High) 
100 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


+ = : 
| Hoy Mce15P ee : 
Bas SONG Di NOSE ORS Buc 3 MC815P 


| 190 |. 


f = 1.0 MHz 
te < 10 ns GROUND UNUSED INPUT PINS 


ren Test each output independently. For each test, use oaly the load associated 
with the output under test. Output not under test should be left open. 


200 pF 
25 








TEST VOLTAGE VALUES 


ts 
[Ma | Yon | Voor | Won [Vee | var | 
0. 960 1.80 | 0. Bessa Seon 

i nn [ow 
0-885 [0.065 [1.00 [0.475] 2.00 | oa | 
.ae0 [0.050 a0 [0.450] 2.60 | 640 
[o.800 [0.800] 4.00 [0.480] 8.60"] ao | 





@ Test 
Temperature 
( o°c 
MC899P +25°C 
ELECTRICAL CHARACTERISTICS +75°C 


Test procedures are shown for one buffer only. ( +15°C 






















The other buffer is tested in the same manner. MC799P 425°C 


+55°C 

| HCToMP TST Ea 
me Carat itaeata Pca 425°C +55°C cel. APPLIED TO PINS LISTED BELOW: |__| 

Test | Min_| Max | Min | Max | Min [ Max See [Vn | Yoo | Voor [| Yor | Yeo | va" | 
vomcuret [ai [= [ue | - [xa] - [oa [ame] - [no [- [x0] - [ooe|ana] eer | 
——, Bee Sree 
15.0 15.0 14, 25 mAdc {13.75 13.75 
pm ef fae: [a= [a fae = |= 
500 Pa 400 | mVdc 400 

PoE 7 Baas 


30 | 
45 
28 
32 


Other pins not listed are left open. * Resistor Value to Vo 











Test Limits 









Characteristic 









© 
& 
S 
= 
or 
< 
° 
Eg 
@ 


Saturation Voltage 









Ground all unused input pins. 
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DUAL 4-CHANNEL DATA PLASTIC MRTL MC700P/800P series 
SELECTOR/MULTIPLEXER 


MC9701P - MC9801P 














A dual electronic four-position switch that 
102) enables selection of any one of four data input 
lines selected by a binary coded select input. 
[11(3) 3020 
11} (3) 15 D3o 
[1] (3) 14 D40 
[11{3) 16520 








Output 
05 (16)[5] 






{[11(3) 1810 
TRUTH TABLE 


[Input Select | Data Line 


ae | a 


Output = $152 01+ 51S2 02 +$15203+S1S2 D4 















{1](3) 8D1o 





{11(3) 7020 
[1](3) 11 D3o 
(1](3) 12 D4o 
[1] (3) 10820 











Output 
06 (16)(5] 












tee tte 
2 







Avg- tod = 25 ns typ Avg: tod = 
Pp = 100 mW typ 
Operating Frequency = 18 MHz typ 






(1}(3) 9S10 


{Both Selector Inputs and 
Data Inputs High) 





Number in Parenthesis Indicates mW MRTL Loading Factor. 
Number in Brackets Indicates MRTL Loading Factor. 





(1/2 OF CIRCUIT SHOWN) 


nas 
Hi Sth 


Ste 


TYPICAL RESISTANCE VALUES 


R1 = 4502 R3=1.5k 
R2 = 6402 R4=3.6k 






OVcc 






O 
Output 


OGND 


$1 


D1 D4 


$2 


02 D3 

















ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one data 
selector only. The other data selector is @ Test 
tested in the same manner. 


TEST VOLTAGE VALUES 
















Temperature 

o°c| 000 [0.090 | ear0 | s.00_| 

mcso1P } +25°¢[ 0.010 | 0.600 | 0-00 | 3.60 
+75°c{_0.020_[ 0.790 [0.450 |-3.00_| 

+15° [0.005 | 0.065 | 0.475 | 5.00 | 

mco7o1P { +25°¢| 0.080 | 0.880 | 0.460 | 3.60 
3.00] 


[0-800 [0.000 [~0. 490 


MC9701P Test Limits TEST VOLTAGE 


APPLIED TO PINS LISTED BELOW: 






MC9801P Test Limits 












Characteristic 






Input Current 


Pin 
Under 
Symbol | Test 
Tn 


Tas 
Vox(sat) 


to 454+ 
13-6. 


Output Current 











Saturation Voltage 


Power Supply Current 
Drain 


Switching Times 






13 









eRe 
poe | aleceo|ooee sick 





*"Ipp test is for both halves of the dual selector. 
Ground inputs of dual selector not under test. Other ping not listed are left open. 
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MC9701P, MC9801P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Any MRTL 
3-Input NOR 
Gate 


or Equiv 





een PLASTIC MRTL MC700P/800P series 


FULL ADDER 





MC9704P - MC9804P 


[0.75] 
(2.25) 


Y1 
[0.75] 
(2.25) 

x1 


$1 
(6) [2] 


Det Led 
Na: 


MC9704P/9804P is a four-bit full adder with ripple- 
through carry. 


[0.75] 
(2.25) (2.25) 
Y2 Y3 
[0.75] 

(2.25) 
x3 


[0.75] [0.75] 
(2.25) 
Y4 
[0.75] 
(2.25) 
X4 


[0.75] 
(2.25) 
X2 


Co tog = 125 ns typ 
Pp = 265 mW typ 
Operating Frequency = 8.0 MHz 


$2 
(6) [2] 


Number in Parenthesis Indicates Loading Factor 
for mW MRTL. Number in Brackets Indicates 
Loading Factor for MRTL. 


(1/4 OF CIRCUIT SHOWN) 


Sarah 


TYPICAL RESISTANCE VALUES 
R1 = 7502 
R2=1.5k 
R3 = 3.6k 


0 















ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one adder 
only. The other adders are tested in the @ Test 


same manner. Temperature 


0°C eT esl 
MC9804P ) +25°C| 0 910| 0. 880 | [0.500 
aL ee of 6450 


TEST VOLTAGE VALUES 
(Volts) 




















+75°C 


MC9704P 


aa St 
| Min | Max | Min | Max 


. ‘ B oe 


ii 400 0.300 0. ne 






MC9804P Test Lists 







Characteristic 







Input Current 0.75 1, 375 


Output Current ‘ 
2,411,12,14,15,16 
2,3,14,15,16 
2,3,8,14, 15,16 
12,14,15,16 





Output Voltage 


Power Supply 
Current Drain 


Switching Times 
Propagation Delay 






»9,11,12,14,15,16 
,9,11,12,14,15,16 
,12,14,15,16 




















3,4,9,12,14 
3,4,9,12,14 
2,3,4,8,9,11,12,14,15 
2,3,4,8,9,11,12,14,15 
2,3,4,8,9,11,12,14 
2,3,4,8,9,11,12,14 
2,3,4,8,9,12,14 
2,3,4,8,9,12,14 
3,4,8,9,12,14 
3,4,8,9,12,14 










11,15 
11,15 
2,11,15 
2,11,15 




























Pins not listed are left open. 
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1 


MC9704P, MC9804P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Load and driving gates must be MRTL NOR Gates. 


Input Pulse 


scone] fe 


f= 1.0 MHz 
= te <10 ns 








DUAL 4-CHANNEL PLASTIC MRTL MC700P/800P series 
DATA DISTRIBUTOR 


MC9707P - MC9807P* 





MC9707P/MC9807P consists of two electronic, one- 
[4] (3) _ pole, four-position switches which route one-bit of binary 
3 (16){5] data to one of four output lines. Switching is accom- 

plished by means of a pair of BCD coded select lines. 


5 (16)(5] 


[2}(5) 2 t+ 15 (16) [5] +2. TRUTH TABLE 


INPUTS | OUTPUTS 


[2] (5) 16 14 (16) [5] 


11(3 
[1](3) 9 3° aes 


ooor-0 


6 (16)[5] a 
Either siate. 


{21(5) 8 J 11 (16)(5] Avg” tod = 25 ns typ 


Pp = 150 mW typ 


{2] (5) 10 12 (16){5] 12=9-8- 


. ton + toff 
: eee , Avg toa 2 
Number in parenthesis indicates loading factor for mW MRTL. 
Number in brackets indicates loading factor for MRTL. 


TYPICAL RESISTANCE 
VALUES 
R1 = 64022 
R2 = 4502 
R3 = 60022 
R4= 6752 


PINOUTS 





1/2 OF CIRCUIT SHOWN 


TSee General Information section for packaging. 


ELECTRICAL CHARACTERISTICS 


Test procedures are given for only one of 


































the Dual Data Distributors. The other Data 3 
Distributor is tested in the same manner. 
5 
2 15 
16 - TEST VOLTAGE VALUES 
: ; @ Test (Volts) 
Temperature| Vin | Von _| 
° 0°C Paste [oo | oats 
8 u MC9807P, +25°C 0.880 | 1.80 | 0.500 | 3.60 | 
+75°C oraa_| 1.00 [0.450 5.00] 
10 : +15°C| 0.865 | 0.065 [1.60 | 0.475] 3.00 | 
mca707P) +25°¢["0.a50_| “0.680 | i.e0 [o-s00 [5.00 | 
+55°C 0.490 | 9.60 | 





rapa ST 
Test CoC 


600 600 570 T 

1200 1200 1140 

1200 1200 1140 
ENTEf fi 
HEE 


TEST VOLTAGE APPLIED 
TO PINS LISTED — 
Pie ve [Ma | Wr [re 











Characteristic 


Input Current 















Output Current 























Output Voltage 














Power Supply Drain 
Current 











Switching Times 


Ground input pins of data distributor not under test. 
Other pins not listed are left open. 
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MC9707P, MC9807P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





Any MRTL NOR Gate 
with at least three 


Input | | 


Pulse 


INPUT PULSE 
f= 4.0 MHz 
Pw = 100 ns 
PH=1.0V 
ty = te $10 ns 


©o-N 0 & 1 OO: 


To measure tg+74 and tg_7_, connect input to pin 9, output 
to pin 7, and ground pin 1. The remainder of the test configuration 
is unchanged. 


QUAD SCHMITT 
TRIGGER 


PLASTIC MRTL MC700P/800P series 





MC9709P - MC9809P 


The MC9709P/9809P device consists of four Schmitt 
Triggers in a single 14-pin dual in-line plastic package. it 
provides a square-wave output from a slow-rise-time input 
with 650 mV internal hysteresis. 


1 (16) [5] 
7 (16) [5] 


8 (16)[5] 


ty = te = 20 ns typ 

Avg. tog = 30 ns typ, Avg. = 
f= 18 MHz typ 

Pp = 95 mW typ 


ton * toff 
2 


Upper Trigger Voltage = 1.40 V typ 
Lower Trigger Voltage = 0.75 V typ 


Number in Parenthesis Indicates mW MRTL Loading Factor. 
Number in Brackets Indicates MRTL Loading Factor. 


14 (16)[5] 





TYPICAL RESISTANCE VALUES 


R1= 4502 
R2=2.0k 
R3 = 500 2 


R4=1.5k 
RS5 = 640 22 





ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 


tet 


_| Yor | Yar_| ¥e 
MC9809P { +25°C | 0.880 
+75°C 


a 0. 500_ 
| Tee | 20 | asst 
(HRC 
Mca709p } +25°C 

| 455° 20 [0.490 | 3.60 | 

Pin MC9809P Test Limits MC9709P Test Limits T VOLTAGE 
INS L : 
Symbol 


TES 

Unde Rae sna ese se sme APPLE TOP 
Test in| i is | es ace 
} 400 |mva 300 | 


* P| 


Test procedures are shown for one Schmitt 
Trigger only. The other Schmitt triggers 
are tested in the same manner. @ Test 


Temperature 
orc 







(panuizu0d) dGO86DIN ‘d60Z690IN 


















Characteristic 


Output Current potas | 
Output Voltage eal 









Power Supply Drain 
Current 
(Total Device) 


or 


Output Pulse 


Rise and Fall Times 






Ground unused input pins. Other pins not listed are left open. 





MC9709P, MC9809P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Any MRTL 3-Input 
NOR Gate 


These waveform requirements are the only 


restrictions for test. 
f >60 Hz 
PA*=2.0V  *Do not exceed + 4.0 volts. 





QUAD 2-INPUT PLASTIC MRTL MC700P/800P series 
“AND” GATE 


MC9713P © MC9813P 





Increased logic flexibility is provided by MC97 13P/9813P, 
quad 2-input AND gates in a single 14-pin dual in-line 
plastic package. 


[11(3) 
3 (16)[5] 3 (16)(5] 


1} (3) 


{1](3) 1 

(11(3) 2 
e [1] (3) 
‘| }— 


5 (16)[5] 5 (16)(5] 
(1 (3) 


(1] (3) 
[4] (3) 


{11 (3) 
8 (16)[5]} 8 (16)[5] 
(1] (3) 10 


(11(3) 9 
[1] (3) 10 


[1] (3) 12 
14 (16) [5] 14 (16){5] 
{11(3) 13 


Lael ED 


[1] (3) 13 


Avg tpa” = 28 ns typ 
Pp = 100 mW typ 


co) ting f= 14 MHzt 

Number In Parenthesis Indicates Loading Factor FormW MRTL. paren ue 

Number In Brackets Indicates Loading Factor For MRTL. . ton + toff 
Avg tod = a = 










| 7 | a a 


R1 R1 Ri R1 R1 R1 R1 R1 





O O O ° O O GND O O O 
1 2 6 7 9 4 10 «12 13 





TYPICAL RESISTANCE VALUES 
R1 = 4502 R3=1.5k 
R2=1.8k R4= 6402 








ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate 
only. The other gates are tested in the @ Test 






TEST VOLTAGE VALUES 


| TEST VOLTAGE VALUES | 















eee Temperature 
Wg 

mcgsiap )+25°% [0.010 | 0.000 | 1.00 | 0.500 | 9.00 

|-475%¢ [Tomo] 0.160 [4.60 | 0.450 [3.00 

\+15°C [70.005 [ 0.005 1-00 | 0.475 | 9.00 | 

mco7igp }+25%¢ [0.850 | 0.050 | 1.60 | 0.400 | 5.00 | 

| +55°C [~o.s00 | -o.a00 [1.40 | 0.430] 9.00] 





see eee Test Limits 





MC9713P Test Limits 









TEST VOLTAGE 
_ TO PINS LISTED id 


mann 





Pin 
Under|__0°C _| 
Characteristic me Test 


Input Current 


Output Current 











Output Voltage 


Power Supply 
Drain Current 


Switching Times 













Ground inputs of gates not under test. Other pins not listed are left open. 
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MC9713P, MC9813P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


input Pulse 


JL 


f= 1.0 MHz 
PW = 100 ns 
PH=1.0V _ 

ty = te $10 ns 





esta > 


QUAD 2-INPUT PLASTIC MRTL MC700P/800P series 
“NAND” GATE 


MC9714P ¢ MC9814P 





Increased logic flexibility is provided by MC97 14P/9814P, 
quad 2-input positive logic NAND gates in a single 14-pin 
dual in-line plastic package. 


[1] (3) 
3 (16)[5] 3 (16)(5] 


[1] (3) 


{1](3) 1 
(11(3) 2 


1] (3) 


ae s_1 > p-s (16)[5] 5 (16)[5] 
1 {1} (3) 


(13 (3) 


8 (16) [5] 8 (16) [5] 
(11(3) 10 


(11(3) 9 
{1] (3) 10 


(1] (3) 12 


{1] (3) nD ecco 14 (16) [5] 
(13 (3) [1](3) 13 


Number in Parenthesis Indicates mW MRTL Loading Factor. Pp = 145 mW typ 
Number in Brackets Indicates MRTL Loading Factor. Operating f = 14 MHz typ 
















3 14 
e se 
O11 
/  ~R2 R6 = RS z : R6 R2 Vec 
R4 
ee oe 
R1 R1 
1o 0 12 
R1 R1 
20 E Es oO 13 
a 
: & cel ; ; 
a oe 
R1 R1 
60 i 010 
R1 R1 
70 09 
lis am . 
TYPICAL RESISTANCE VALUES i ane 


R1 = 4502 R4 = 5002 5 8 
R2=1.8k RS = 6402 


R3= 1.5k R6 = 3.6 k 



















ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate 
only. The other gates are tested in the @ Test 





TEST VOLTAGE VALUES 
(Volts ) 











— Temperature 
( 0°Cfo.s60 | 0.930 | 1.0 | 0.70] 3.60] 

Mc9814P )+25°C [0.910 | 0.880 | 1.80 | 0.500 | 3.60 | 

(475°C [0.620 [0.790 | 1.00 | 0.450 | 9.00 | 

(+15°C [0.865 | 0.865 | 1.80 | 0.475 | 3.60 | 

Mc9714P 1+25°C [0.850 | 0.850 | 1.80 | 0.460 | 3.60 | 

(455°C 0.00 [1.00 | 0.490 | 3.00, 










MC9814P Test Limits MC9714P Test Limits TEST VOLTAGE 


+55°C APPLIED TO PINS LISTED BELOW: 






Characteristic 


6 oe Ea 
wee —— pts fd 
iil — | Yaa |? | 

Power Supply Drain 11 
Current 


Switching Times 








Ground inputs of gates not under test. Pins not listed are left open. 
*This test includes all gates (13 mAdc per gate). 
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MC9714P, MC9814P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Any MRTL 3-Input 
NOR Gate 


INPUT PULSE 
f=1.0 MHz 
PW = 100 ns 
PH=1.0V 
tp = ts S10 ns 


1IN3063 
OR EQUIV 





QUAD 2-INPUT PLASTIC MRTL MC700P/800P series 


“OR” GATE 


MC9715P ¢ MC9815P 





MC9715P/9815P provides increased logic flexibility, 
quad 2-input OR gates housed in a single 14-pin dual in-line 
plastic package. 


(1113) 1 (143) 4 

3 (16)(5 
(1143) ST) > sevens [11(3) 2 (16)[5) 
ee 5 (46)15] we ;_) >» 5 (16)[5] 
(11(3) 7 (1113) 7 

OR 

(1113) 9 [11(3) 9 
[11(3) ae Oe) [11(3) 10 8 (16)(5} 
[1] (3) 12 caceeit {1} (3) 12 ataeniel 
111(3) 13 ents} (1113) 13 


Pp = 100 mW typ (Inputs Low) 
= 28 mW typ (Inputs High) 
Operating f = 14 MHz typ 


Number In Parenthesis indicates mW MATL Loading Factor. 
Number In Brackets Indicates MRTL Loading Factor. 


TYPICAL RESISTANCE VALUES 
R1= 4502 R3 = 5002 
R2=1.8k R4 = 6402 






















ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 
Test procedures are shown for only one ; ES T Ul 
gate. The other gates are tested in the (Volts) 
same manner. @ Test 
Temperature j Wn Yen | Moor {Yor | Nec 
0°C ae [aes fase 
Mc9B15P ) +25°C [0.010 | 0.650 | 1.60_| 0.500, 
+75°C | 0.820 | 0.790 ae 
( +15°C a ee ee 
MC9715P ) +25°C 0.850 | 1.80 | 0.460| 3.60 | 
0.900 | 0.900 | 1.80 _| 0.430] 3.601 
Characteristic | | Max | | 
Input Current 600 600 570 | uAdc 500 500 470 | wAdc 
600 600 570 | wAdc 500 500 470 | wAde 
emer [te | + feed = [ee fem = be = i 0 
ee eS me a 
Power Supply 11 mAdc 11 
Drain Current in 





Switching Times 





Ground unused input pins. Other pins not listed are left open. 
*All inputs at Vpor (inputs 1, 2, 6, 7, 9, 10, 12, 13). 
** All inputs at ground (inputs 1, 2, 6, 7, 9, 10, 12, 13). 
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MC9715P, MC9815P (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Any MRTL 
Input Pulse NOR Gate 


aly te 


f= 1.0 MHz 
PW = 100 ns 
PH = 1.0 V 

t, = te $10 ns 


Any MRTL 3-Input 
NOR Gate 





PLASTIC mW MRTL MC700P/800P series 
HEX INVERTERS 


MC9718P - MC9818P 





Six individual circuits are contained in a single 
package. Each provides the simple inversion function. 


(1) 9 6 (4) 
(1) ——>o—+ (4) 
(1) oo >0O-———3 (4) 
I 0 »—[>o—a (4) 
TYPICAL RESISTANCE (1) | So— (4) 
VALUES 
R1=1.5k 
R2=3.6k 
tpd = 27 ns : 
Pp = 7.0 mW (Input High) Number In Parenthesis Indicates 
3.0 mWYJnput Low) Loading Factor 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





%MC817P 


= GROUND UNUSED INPUT PINS, 





tag ye 














ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one inverter only. @ Test 
The other inverters are tested in the same manner. . 


TEST | __TEST VOLTAGE VALUES si eae ee 


}0.880 | 0.850 | 1.80 | 0.500] 









a 

( 0c 

MC9818P 425°C 
+75°C |. 


[on 8 focal 
{ +15°C 


o.865 [o-e85 [1.00 [0.476] 9.60] 
eo |e [af 9.6 

200 [o.a00 | 1.60 [0.490] 9.50 
MC9818P Test Limits MC9718P Test Limits 


sa, oo | aoe [ee] or a _ 






MC9718P +25°C 


+55°C 














Characteristic Test ine eT rir woes | Mn | Yon_| aor | 
aN CH TC 
See ie MOTE a 
Sc Ce CEM EARS SERIE 
elie eet a 


ES | 220 | = [280 | - | 920 [mvc] - | 
a 
ee 
Switching Time pa ete 11 


Ground inputs of inverters not under test. Other pins not listed are left open 









* To simulate worse case conditions, the output of inverter under test is tied to 
the output of another inverter which has its input taken to VBor’ 
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HEX EXPANDERS PLASTIC MRTL MC700P/800P series 


MC9719P - MC9819P 





Six individual expanders are contained in a single pack- 
age to increase the input capability of MRTL gates. 


{1} (3) 8 tog = 12 ns 
Pp = 13 mW typ (Input High) 
{1] (3) 9 Negligible (Inputs Low) 


{1] (3) 10 


NUMBER IN PARENTHESES 
(41 (3) INDICATES mW MRTL LOADING FACTOR 
1 12 


NUMBER IN BRACKETS 
INDICATES MRTL LOADING FACTOR 


{1} (3) 13 


When an expander is added to a gate, subtract 0.4 load from 
{1] (3) 14 the output of the gate for each expander circuit added. 


SEE GENERAL INFORMATION SECTION FOR EXPANDER RULES 





Vec connection to pin 11 is not shown 
Typical Resistance Value 
R1 = 450 2 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one expander only. 
The other expanders are tested in the same manner. 








MC9819P Test Limits 





Characteristic 





Other pins not listed are left open. 





Ground inputs of expanders not under test. 
* Resistor value to Voc 





@ Test 
Temperature 


MC9819P 


| 
MC9719P 


MC9719P Test Limits 


Pin | ar | [wr 


















0°c 
+25°C 





TEST VOLTAGE VALUES 
(Volts) 


[0-960 | 0.950 [F.80 [0.570] 3. 60 | a0] 


(Ohms) 





3.60 








+15°C 


0.910 {0.880 | 1.80 | 0.500 
+75°C | 0.820 | 0.790 | 1.80 | 0.450] 3.60 


=m 





+55°C 1.80 


0. 800 









0.865 | 0.865 | 1.80 |0.475] 3.60 | 640 
[0.430] 3.60 | 640 | 
TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


ae ee 
14 








ene 


. 
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PLASTIC mW MRTL MC700P/800P series 


HEX EXPANDERS 


MC9720P - MC9820P 





Six individual expanders are contained ina single pack- 
age to increase the input capability of the mW MRTL 
gates. 


tod =12ns 
Pp = 30 mW (Inputs High) 
Negligible (Inputs Low) 


Number In Parenthesis Indicates Loading Factor. 


NOTES ON THE USE OF THE MC9720/9820 
1. The input loading factor of the expanded gate is 1.33. 
2. Pin 11 of the expander must be connected to Vcc. 


3. The output loading factor of the expander gate is decreased 
0.5 load for every added node. 





CONNECTION TO Vcc NOT SHOWN 
TYPICAL RESISTANCE 
VALUES 


R1=1.5 kQ 





ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 
Test procedures are shown for one expander only. @ Test 


Mots) tk hes 

The other expanders are tested in the same manner. Temperature Wa | Von | Voor | Yor | Yeo | Var | 
(0 [tean foes nan [ow] S00 3.6 

wesc} 420 [os |o.t0| a0 oan] ao | 

(4 [o-ri0 [0.110] 1.00 [0-200] 3.00] 40 

( Ht [oon foe | ito foae] se | 30 

wesrar } 42500 [oes o-eso[ xan [o.tto| a0 [3.6 

+55°C | 0.800 | 0.800 | 1.80 [0.430] 3.60] 3.6 | 


Mc9820P Test Limits MC9720P Test Limits TEST VOLTAGE 
eee eae ane | ee eee eee 
Test 









+15°C 


















oe 





[min | max | in| Max | win | Max | Unit | win | Max 
Pi PE Poel fo T= fo = [ 
all Bl al al nl 
porno | vax [P[= [ml [|= fo ae = Lo 


Ground unused input pins. Other pins not listed are left open. * Resistor value to Vo c 


Pee | 
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MC9721P - MC9821P 





Four 2-input expanders housed in a single package 
increase the input capability of mW MRTL gates. 


NUMBER IN PARENTHESIS INDICATES 
LOADING FACTOR 


NOTES ON THE USE OF THE MC9721/MC9821 

1. The input loading factor of the expanded gate is 1.33. 

2. Pin 11 of the expander must be connected to Vcc. 

3. The output loading factor of the expanded gate is de- 
creased 0.5 load for every added node. 


Pp = 20 mW typ (Input High) 
Negligible (Inputs Low) 


Vec connection to pin 11 is not shown 
Typical Resistance Values 
R1=1.5k 


















TEST VOLTAGE VALUES 
ee 


Veor Vee ae 





@ Test 
Temperature 









































o°c [0.880 T. 80 TAD 3.60 | 3.6 
MC9821P +25°C 1.80 {0.460 | 3.60 | 3.6 
ELECTRICAL CHARACTERISTICS | +75°C 1.80 |0.400 | 3.60 | 4.0 
Test procedures are shown for one expander only. { +15°C [0.865 [0.865 | 1.80 | 0.475 | 3. 3.6 
The other expanders are tested in the same manner. MC9721P +25°C | 0. oe 0.850 | 1.80 |0.460 | 3. 3.6 

| +55°C oe 800 |0.800 | 1.80 |0. 430 | 3. 3.6 














MC9821P Test Limits MC9721P Test Limits TEST VOLTAGE 


ee | 
- °C : ELOW: 
Under “et | ete APPLIED TO PINS LISTED B 
re a [te a ease ce pe [te [toe fe fF 
Output Leakage 


150 140 140 | wAdc 150 pAdc 11 
150 140 140 | pAdc 150 ppAdc 11 
Current ie 


Output Voltage 400 300 
400 300 


Saturation Voltage mVdc 


Ground unused input pins. Other pins not listed are left open. 
* Resistor value to Vcc. 






Characteristic 






Input Current 
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PLASTIC mW MRTL MC700P/800P series 
DUAL J-K FLIP-FLOPS 





MC9722P - MC9822P 


MC9722P/9822P consists of two J-K flip-flops in a single package. 
Each flip-flop has a direct clear input in addition to the clocked inputs. 


CLOCKED INPUT 
OPERATION @) 


fog = 4-0 MHz 

tod = 75 ns typ 
Pp = 24 mW typ (Only Clock 
Input High) 


. Direct input (Cp) must be low. 

. The time period prior to the negative transition of the 
clock pulse is denoted t,, and the time period subsequent 
to this transition is denoted t,+4- 

3. Qp is the state of the Q output in the time period ty. 
NUMBER IN PARENTHESIS INDICATES 
LOADING FACTOR 


1/2 OF CIRCUIT SHOWN 


TYPICAL RESISTANCE VALUES 
R1=4.5k R4=2.0k 
R2=1.5k R5 = 75082 
R3 = 3.6 k 












ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip- 
flop only. The other flip-flop is tested in 
the same manner. 






TEST VOLTAGE VALUES 








Volts 


ee a 
Pea [oe [im [ose [a0 [ia var 
fae [ome [0 [ome [5 Raa 
[ore [ome [ar | oe 3.6 [a Yr 
Peas [oe [re [oa [a [gag 
[se [oa [ae [oa [5 [Wy 
foam [ome [ee ome 


@ Test 
Temperature 


0°c 

MC9822P « +25°C 
+75°C 

+15°C 

MC9722P 4) +25°C 
+55°C 




























a eae | MC9822P Test Limits | DEPT oaF Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
—- 
Characteristic Symbol Test | Min | [Max| Unit ee 





Input Current rel rel i i rel ne A ttf Me ee 
to 


eee 4 Current Rae ie ee cet | Ee ane ee pee 
Rae ie ee cet | Ee ane Ee pee 


Ground inputs of flip-flop not under test. Other pins not listed are left open. 






Output Voltage 





“preset the device as follows: a. Momentarily apply Vport to pin 10, this preclears the flip-flop. @ See Figure 4 
b. Remove Vgort, ground pins 5 and 7. @® See Figure 5 
c. Apply negative-going clock pulse (Cp) to pin 6 while pins 5 and 7 are still grounded. © See Figure 6 
(This changes the state of the flip-flop to a set condition. ) 
d. Remove ground from pins 5 and 7. @® See Figure 7 


“*apply Vgor momentarily prior to arrival of clock pulse (Cp) to change the state of the flip-flop. (continued) 
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ELECTRICAL CHARACTERISTICS (continued) 


Test procedures are shown for one flip- 

































SR a a 
@ Test 
ssst[ cor [oor [Tw [owe] sm [Taha 
MC9622P Test Limits MC9722P Test Limits } TEST VOLTAGE APPLID TOPS ISTED BLOW: | } TEST VOLTAGE APPLID TOPS ISTED BLOW: | APPLIED TO PINS LISTED BELOW: 
Characteristic Unit eo ART 


ao 


Saturation Voltage 


odes) 


ao 
aes ' 
a4 


VoR(sat) in mon x in 250 | mVdc a eee is mVde 7 11 6 
5,7 6 
8* : 
9* 5 
gx 


| Pulse In | Pulse Out} Out 
ioe MHz a a ll 4,7,10 


Ground inputs of flip-flop not under test. Other pins not listed are left open. 
*Preset the device as follows: a. Momentarily apply Vgor to pin 10, this preclears the flip-flop. @ See Figure 4 
b. Remove Vgot, ground pins 5 and 7. ©®) See Figure 5 
c. Apply negative-going clock pulse (Cp) to pin 6 while pins 5 and 7 are still grounded. © See Figure 6 
(This changes the state of the flip-flop to a set condition. ) gu 
d. Remove ground from pins 5 and 7. ® See Figure 7 


*™ Apply VpoT momentarily prior to arrival of clock pulse (Cp) to change the state of the flip-flop. 





Toggle Frequency 
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MC9722P, MC9822P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT 


TIME 
INTERVAL 


TPout frequency shall be 
1/2 TPi, frequency. 


INPUT PULSE a hobes 


DUTY CYCLE 35% to65% OR 


f = 4.0 MHz EQUIV 
SEQUENCE OF EVENTS 


. Voltage applied to Clock pin is raised to Vy. 
ty is not critical but should be < 1.0 ys. 


. Biases of ali other inputs are applied. Vcc is 
applied without interruption throughout the 


Ins <t, or te <10 ns 
Vy =+1.50 V 
V_L=GND 

PW = 100 ns 





testing. 
. Apply momentary ground (when applicable). 
. Clock pulse is allowed to fall to Vi. ty must 


remain within 10 ns minimum and 200 ns 
maximum, 


FIGURE 3 — TEST CIRCUIT 


. Electrical measurements are read out. Load cur- 
rent over-shoot must be limited to 10% or the 
Sip tee may be wipred and the wrong output © Establish set or 
clear inputs at 

high or low level 
as required. 
oes +0. ae ee Vi “ry Omv 
+0.500 V + 2.0 mV 
ee +0.400 V + 2.0mV 


+0.830 V+ 2.0mV 
+0.880 V + 2.0 mV 
+0.740 V4 2.0 mV 


425°C | 40.460 V+ 2.0mv | +0.850 V+ 2.0mv 
+15°C | 40.475 Vi2.0mV | +0.865 V+ 2.0 mV 


+55°C | +0.430Vi2.0mvV | +0.800V+ 2.0mv 


51 + 1.0% 


INPUT PULSE 1N3063 500 + 1.0% 


f= 1.0 MHz 

1.0 ns <t, or tp 10 ns 

Vy = +1.50 V 

VL=GND c1 


1N3063 


= 100 pF including probe and jig. 





FIGURE 4 — TEST WAVEFORMS FIGURE 5 — TEST WAVEFORMS 


GND 


1.0ns<t-<10 ns 
1.0 ns< tz (10 ns 


1.0 ns <te<10 ns 


GND 


1.0ns<t-<10ns 


1.0 ns <tp< 10 ns 1.0 ns<tp <10 ns 





BCD-TO-DECIMAL PLASTIC MRTL MC700P/800P series 
DECODER-DRIVER 


MC9760OP - MC9860P* 





The MC9760P/MC9860P monolithic BCD-to-Decimal Decoder/Driver TYPICAL INTERCONNECTION 
is designed for use with high-voltage neon indicating tubes. The high- DIAGRAM 
voltage output transistors can withstand 70-volts (MC9860P), and 65-volts 
(MC9760P), insuring direct operation of the indicator tubes without back- 
ground glow. The inputs are compatible with MRTL logic functions. 


TRUTH TABLE 
INPUT* (BCD) OUTPUT (DECIMAL) 


~ 


stats 


| 14 | 9][5 [10] 
0123456789 
MC9760P 
BCD-Decimal Decoder/Driver! 
20 21 22 923 
Q1 G2 a3 G4 
MC767P 


ee Quad Latch 
Logic “0 <1.5 Vdc @ 6.0 mA Di 02 

Logic 1" >65 Vde (MC9760) 
Logie “1” 70 Vde (MC9860) 


Logic Levels 


N 


-lomO7-0-02024 
=“s4sOO-=200-2 
220000 = = = =) 
ee ee or a) 
(wees Oe aaa 


* Any input configuration not shown results in an indeter- 
minate state at the outputs. Ql Q2 


Clock Input T MC780P 
Decade Up-Counter 








113) 60-2 >o >o 


21 
[11(3) 70 | >o 


[1] (3) 150 


3 


2 
[1] (3) 140 >e 


Number in Parenthesis Indicates Loading Factor for mW MRTL. Pp = 115 mW typ 
Number in Brackets Indicates Loading Factor for MRTL. 





tSee General Information section for packaging. 


MC9760P, MC9860P (continued) 


O 10 (2) 


4 (3) 


11 (4) 


3 (5) 


12 (6) 


2 (7) 


13 (8) 


1 (9) 





Numbers in parenthesis represent 
standard BCD/Decimal Code. 


TYPICAL RESISTANCE VALUES 
R1 = 4502 
R2 = 6400 
R3 = 3.75 k 


ELECTRICAL CHARACTERISTICS 






VALUES (Vdc/mAdc) 
var | 6 [he 
O°C{ 0.960] 0.930 | 40 | 6.0] 5.0 | 3.6 
MC9860P { +25°C| 0.910 6.0 | 5.0 | 3.6 | 
0. 790 40 
pai we ee eae 
6.0 


ane a 

0. 95 0.95 | 40 | 6.0] 5.0] 3.6 | 

+15°C +25°C TO PINS LISTED BELOW 
| os | Me | Wm [Yo] a | [ 


@ Test 
Temperature 





+15°C 
MC9760P 






















Pin MC9860P Test Limits 


Under| O°c | +25°C +75°C 
Test | Min | Max] Min | Max | Min_ 





















Characteristic 













Input Current 


Output Voltage 
Output Leakage Current 


Output Breakdown 
Voltage 








Power Supply Current 
Drain 


TA is applied to pin under test — Von and gnd are applied to inputs in accordance with truth table for "on" condition of pin under test (1 test for each output). 
ORK is applied to pin under test — Von and gnd are applied to inputs in accordance with truth table for "off" conditions of pin under test (9 tests for each output). 


Other pins not listed are left open. 
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